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Section 1
Introduction

1.1 Background

In December 2004, Weyerhaeuser Company (Weyerhaeuser) entered into a Consent Decree (CD) with the
United States Environmental Protection Agency (U.S. EPA) for work to be conducted at the 12" Street
Landfill (landfill) and the former Plainwell Mill (mill) sites. The Statement of Work (SOW) for the
Remedial Design/Remedial Action (RD/RA) for the 12* Street Landfill operable unit (OU-4) requires
excavating wastewater residuals outside the footprint of the landfill, relocating the excavated material
back into the landfill, constructing a final cover over the landfill, installing erosion protection measures,

and implementing various monitoring activities.

In June 2008, the U.S. EPA approved the Remedial Design Workplan (RD Workplan) for the 12™ Street
Landfill (RMT, 2008), which outlined the predesign studies needed to assist in the development of the
remedial design for OU-4. The predesign studies included a field investigation, which consisted of
installing a series of test pits and soil borings at strategic locations; collecting landfill gas monitoring data
from soil borings and select groundwater monitoring wells; and measuring groundwater and surface water
elevations at existing groundwater wells, piezometers, and staff gauges that encircle the landfill. The
desktop evaluations included determining the potential need for a leachate collection system and
reviewing available information concerning the management of landfill gas at other operable units of the
Kalamazoo River Superfund Site for potential applicability to the design of a passive landfill gas venting
system at the 12" Street Landfill.

1.2  Purpose and Scope

The purpose and scope of this report are to document the findings of the predesign field investigation and
desktop evaluations conducted pursuant to the approved RD Workplan for the 12" Street Landfill and to
present Weyerhaeuser’s conclusions and recommendations drawn from this information. The additional
information obtained from the predesign studies will be used in the development of the remedial design
for the 12" Street Landfill operable unit.
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Section 2
Predesign Studies Implementation

21  Field Preparation

Prior to beginning the predesign field investigation, permission to access the State property and the
asphalt plant property was obtained from the Michigan Department of Natural Resources and Aggregate
Industries, respectively. Holland Engineering, Inc. (Holland), of Holland, Michigan, marked the site
property lines and the proposed test pit and soil boring locations that were presented in the approved RD
Workplan. Underground utilities were identified and marked. Trees were cleared, as needed, by Integrity
Tree Services, of Allendale, Michigan, on the State property and on the northeastern landfill slope to gain
access to the proposed test pit locations.

The U.S. EPA’s field oversight contractor, CH,M Hill, provided oversight during most of the predesign
fieldwork. Modifications from the predesign field investigation, which was presented in the approved RD
Workplan, were discussed either with the U.S. EPA’s field oversight contractor, or directly with the

U.S. EPA project manager. Verbal approval was obtained from either the U.S. EPA’s field oversight
contractor or the U.S. EPA project manager prior to implementing the modification. (The field oversight
contractor made the decision as to which field modifications required consultation with the U.S. EPA

project manager.)

2.2  Delineation of Visible Residuals Outside the Landfill Footprint

Prior to Weyerhaeuser’s investigation, the areal limits of visible paper residuals outside the footprint of
the landfill were delineated based on information obtained by Geraghty and Miller and the U.S. EPA in
1994 and 2003, respectively (G&M, 1994b and U.S. EPA, 2004). This information was summarized in
Subsection 4.4 of the RD Workplan and was illustrated on Figure 8 of that document. The objective of
this predesign investigation was to update the limits of visible paper residuals outside the footprint of the
landfill to more accurately estimate the quantity of material that needs to be excavated and relocated into
the landfill prior to final closure. This information is also needed to support discussions with the owners
of the adjacent properties concerning the implementation of the remedial action. Based on the findings of
this predesign investigation, the limits of visible paper residuals have been updated as shown on Figure 1.

As shown on Figure 1, eleven test pits (RDTP-01 through -11) were excavated with a backhoe by Mateco
Drilling Company (Mateco), from Grand Rapids, Michigan, on June 9, 11, 12, and 27, 2008. RMT, Inc.
(RMT), provided oversight of the test pit excavations. Field notes are included in Appendix A. The as-
constructed locations and dimensions of the test pits were slightly adjusted in the field from the proposed
locations presented in the approved RD Workplan due to site conditions (e.g., the proximity of a test pit to
readily identifiable paper residuals on the ground surface and/or to trees). Each test pit was logged by the
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on-site geologist/engineer, and the logs are contained in Appendix A. Following completion of each test
pit, clumps of soil and loose material were removed from the bucket of the backhoe, as needed, prior to
moving to the next test pit location. Material excavated from each test pit was placed back into the
excavation and compacted sufficiently with the backhoe bucket to minimize erosion from surface water
runoff. The limits of visible paper residuals were marked in the field and subsequently surveyed for

horizontal and vertical location by Holland.

A summary of the observations made at each location is provided in Table 1.

Summary of Delineation of Visible Residuals Outside the Landfill Footprint

The objectives for collecting additional data to confirm the delineation of visible paper residuals
outside the landfill footprint, as described in the RD Workplan, were met. Sufficient information
has been obtained to prepare the remedial design for the landfill. The field observations also
confirmed that visual identification of paper residuals is an appropriate criteria for delineating
areas to be excavated as part of the remedial action construction. Figure 1 shows the revised areal
extent of visible paper residuals outside the footprint of the landfill, incorporating the information

obtained from the predesign studies.

Based on the areal limits and thicknesses of visible paper residuals present in areas beyond the
footprint of the landfill, RMT has estimated that approximately 12,200 cubic yards (cy) of visible
paper residuals may need to be excavated and relocated back into the landfill (4,500 cy from the
wetland, 200 cy from the State property, and 7,500 cy from the asphalt plant property).

2.3 Data for Grading Design

As discussed in the RD Workplan (RMT, 2008), additional data regarding the thickness of paper residuals
in the landfill along the property boundaries with 12 Street, with the asphalt plant to the southwest, and
with the State property to the southeast were needed to reduce uncertainties in designing the final cover
grades. This information is also needed to support discussions with the owners of these adjacent
properties concerning the implementation of the remedial action. The data were obtained by advancing
Geoprobe® borings into the landfill at 11 locations (RDB-01 through -11). In addition to the
advancement of a Geoprobe® boring at RDB-10, a test pit (RDTP-12) was excavated at this location
because the sample recovery was poor due to the presence of sandy subsurface material at this location.
Based on the practical use of down-hole equipment, and to increase productivity, two separate Geoprobe®
borings that were spaced approximately 1 foot apart were advanced at each location — one for visually
classifying the materials encountered and the other for measuring landfill gas compositions.

The soil borings used for visually classifying the materials encountered were advanced 14 to 35 feet
below ground surface (bgs) into the 12" Street Landfill, sampled continuously, and logged by the on-site
geologist/engineer. A representative sample of each type of material encountered was collected for
quality control (QC) review by a geotechnical engineer in the office (no laboratory analyses were
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performed). Soil boring logs for each borehole are contained in Appendix A. Following the completion
of the drilling activities, the borings were abandoned by filling them with bentonite, and the locations
were surveyed for horizontal and vertical coordinates by Holland. The as-constructed locations of the
Geoprobe® borings (and test pit RDTP-12) are shown on Figure 1. The locations were slightly adjusted
in the field from the proposed locations due to site conditions (e.g., locations of the soil borings relative to

the top of the landfill sldpe and to trees/vegetation).

A summary of the findings from the Geoprobe® borings and test pit that will be used in the grading design
follows:

m  Existing materials over the paper residuals are 0 to 18.5 feet thick and generally consist of layers of
0.5 to 1.0 foot of topsoil, on top of 0.2 to 1.0 foot of granular fill, and 0.5 to 9.5 feet of fly ash, with
the remaining portion being a granular fill. Fly ash was present in eight of the 11 soil borings.

m  Visible paper residuals were encountered in nine of the 11 soil borings and were present at
thicknesses ranging from 0.2 to 17 feet. Paper residuals were present on the ground surface at
RDB-06. Paper residuals were not found in RDB-01 or -10.

m  Construction debris (bricks) was found 0.5 foot below ground surface (bgs) at the test pit excavated
at RDB-10 (test pit RDTP-12). Paper residuals were also found on the northern end of this test pit.

m  Petroleum odors were noted in the paper residuals, and in the native sand and gravel at
Geoprobe® borings RDB-04, -07, -08, and -09. The source of the petroleum odors was not
identified.

s Landfill gas odors were noted in the paper residuals and the native sand at Geoprobe® borings
RDB-02 and -03.

Summary of Data Collected for Grading Design

The objectives described in the RD Workplan for collecting additional data to better estimate the
thickness of paper residuals along the property boundaries with 12" Street, with the asphalt plant
to the southwest, and with the State property to the southeast, in order to reduce uncertainties in
designing the final cover grades and to support discussions with the owners of these adjacent
properties concerning access for purposes of implementing the remedial action, were met. In
general, the bottom of the landfill along the property boundaries between the asphalt plant and
between the State property is deeper than anticipated, and the upward slope of the bottom of the
landfill toward 12" Street is also steeper than anticipated. Sufficient information has been

obtained to prepare the remedial design for the landfill.

2.4 Landfill Gas Evaluation

As described in the RD Workplan, based on experience at other landfills containing paper residuals,
Weyerhaeuser plans to install a passive gas venting system to prevent potential off-site gas migration
from the landfill and to protect the integrity of the final cover. The detailed design of the passive gas
venting system will be prepared during the design phase for the 12th Street Landfill and may include
features that support the potential future development of the site as an “eco-park.” The passive gas
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venting system will also be designed such that it could be retrofitted to an active gas system if deemed
necessary during the operations, monitoring, and maintenance (OM&M) period for the landfill.

To assist in the design of the passive gas venting system, concentrations of methane, carbon dioxide, and
oxygen were measured in the existing groundwater monitoring wells that are screened in the vadose zone
(MW-6A, MW-7A, and MW-8A), and in the Geoprobe® boreholes advanced into the 12" Street Landfill
(RDB-01 through -11). Information provided by the MDEQ in connection with the management of
subsurface landfill gas at the King Highway Landfill (Operable Unit #3) was also reviewed for potential
applicability to the 12" Street Landfill.

The existing groundwater monitoring wells in which a portion of the well screen was above the water
table (MW-6A, MW-7A, and MW-8A) were retrofitted with sample ports on June 9, 2008. Gas
composition and pressures were measured in the wells on June 11, 2008. Landfill gas monitoring data

from the existing groundwater monitoring wells are summarized in Table 2.

As described in Subsection 2.3 of this report, Geoprobe® borings were advanced into the 12" Street
Landfill at 11 locations (RDB-01 through -11) on June 9-11, 2008, by Mateco. Based on the practical use
of down-hole equipment, and to increase productivity, two separate Geoprobe® borings that were spaced
approximately 1 foot apart were advanced at each location — one for visually classifying the materials
encountered and the other for measuring landfill gas compositions.

Landfill gas compositions were measured at the approximate depth at which there was believed to be the
greatest potential for the presence of landfill gas (i.e., at the approximate depth at which paper residuals
were present above the water table). This depth ranged from 10 to 25 feet bgs. Landfill gas monitoring
data from the Geoprobe® borings are summarized in Table 2. If paper residuals were not present in a soil
boring, the gas compositions were measured approximately 10 to 15 feet bgs. Following the landfill gas
monitoring activities, the borings were abandoned by fiiling them with bentonite. The following is a
summary of the findings from these measurements and associated field observations:

m  Methane was detected in one of the three groundwater monitoring wells (MW-6A) at a concentration
of 0.2 percent by volume, which is an order-of-magnitude less than the Lower Explosive Limit for
methane of 5 percent by volume.

m  Positive pressure was not detected in any of the groundwater monitoring wells.

®  Methane was detected in five of the 11 Geoprobe® borings (RDB-03, -04, 07, -08, and -09) at
concentrations that ranged from 0.9 to 24.7 percent by volume.

m No areas of stressed cover vegetation were noted, nor were landfill gas odors observed while
walking over the cover.

»  Landfill gas odors were noted in the paper residuals and in the native sand at Geoprobe® borings
RDB-02 and RDB-03.
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In response to a Freedom of Information Act Request, the MDEQ provided documents pertaining to the
management of subsurface landfill gas at the King Highway Landfill (Operable Unit #3). The following

documents were received:

Landfill Gas Monitoring Plan. Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site.
King Highway Landfill Operable Unit. BBL, June 2002.

Draft Final Report for Completion of Construction. Volume 1 of 9. Allied Paper, Inc./Portage
Creek/Kalamazoo River Superfund Site. King Highway Landfill Operable Unit 3. BBL,
September 2003.

Draft-Final Post-Closure Operation and Maintenance Plan. Allied Paper, Inc./Portage
Creek/Kalamazoo River Superfund Site. King Highway Landfill Operable Unit. BBL,
October 2003.

Five-Year Review Report for Allied Paper, Inc./Portage Creek/Kalamazoo River Site. Allegan and
Kalamazoo Counties, Michigan. U.S. EPA, 2007.

A review of these documents provided the following information:

From the late 1950s to 1977, lagoons at the King Highway Landfill were used for dewatering paper

| |
residuals (underflow from clarifier).

®  From 1987 to 1998, the King Highway Landfill was used to dispose dewatered paper residuals.

m  Paper residuals placed within the King Highway Landfill are primarily a mixture of water, clay, and
wood fiber.

m A final cover was installed over the landfill and consisted of, from the top of the fill up, a 6-inch-
thick gas-venting soil layer, a 40-mil-thick linear low-density polyethylene (LLDPE) flexible
membrane liner (FML), a 24-inch-thick barrier protection layer, and a 6-inch~thick vegetative layer.

m  Twenty-three passive gas vents, consisting of 4-inch—diameter PVC riser pipes with turbine
ventilators were extended into the 6-inch—thick gas-venting soil layer and 4 feet above the final
cover. The passive gas vents were spaced at one per acre. There was no mention of the gas vents
being connected to piping extending horizontally into the gas-venting soil layer.

m  Four landfill gas monitoring probes, located outside the limits of residuals, were installed in
April 2002.

m  On April 14, 2003, methane was detected above the Lower Explosive Limit (LEL) in the four
probes, which was approximately 4 years after the final cover was installed. This appears to be the
first time that the probes were monitored.

Summary of Landfill Gas Evaluation

The objectives described in the RD Workplan for collecting additional information to assist in the
design of a passive gas venting system at the 12" Street Landfill were met. Although methane
was detected in some locations containing paper residuals, there were no general indicators of
significant gas generation (e.g., stressed cover vegetation or odors emanating through the cover
soil). Landfill gas appears to be generated at a rate that is low enough to effectively be managed
with a passive gas venting system. A passive gas venting system should be designed though so
that it could be retrofitted into an active gas collection system in the future if monitoring results at
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(future) perimeter probes indicate gas is migrating off-site. Sufficient information has been

obtained to prepare the remedial design for the landfill.

2.5 Groundwater Level Monitoring

The Plainwell Dam, including the earthen dam adjacent to the landfill and the temporary water control
structure that was installed directly downstream of the earthen dam, was scheduled to be removed in the
spring of 2008 as part of the second phase of the U.S. EPA-authorized time-critical removal action
(TCRA) in the former Plainwell Impoundment, which is being implemented by the Kalamazoo River
Study Group (KRSG). At the time the water level measurements were taken as part of the predesign field
investigation in June 2008, the earthen dam had been removed, as well as some of the upper logs in the
temporary water control structure being used for the TCRA. Although the former powerhouse channel is
now part of the main channel of the Kalamazoo River, the remaining lower logs in the water control
structure create an approximately 4-foot head drop across the water control structure. This head
differential continues to impart a component of radial groundwater flow around the dam. Although it is
uncertain when the water control structure will be completely removed from the river, once it is,
groundwater in the shallow sand and gravel alluvium at the 12" Street Landfill is expected to return to a
more west to east flow direction—without the radial component of flow around the dam.

The groundwater levels in the existing monitoring wells, piezometers, and staff gauges that encircle the
landfill were measured on June 11, 2008. The water level data are summarized in Table 3. Figure 2
shows the groundwater elevation and inferred flow direction. Owing to the hydraulic head across the
temporary water control structure, the groundwater elevations and flow direction were similar to historical
measurements and interpretations. As discussed in the RD Workplan, once the temporary water control
structure is completely removed, water levels should be measured approximately biweekly until the
groundwater flow direction stabilizes. Based on the relative high hydraulic conductivity of the underlying
sand and grave! unit, the groundwater flow regime is expected to stabilize within several weeks of the

complete removal of the water control structure.

2.6  Equipment Decontamination

Decontamination of the backhoe excavator arm and bucket, the high-density polyethylene (HDPE) plates
used underneath the backhoe tires in the wetland, and the Geoprobe® boring equipment was performed at
a temporary decontamination pad that was constructed on top of the landfill. The decontamination pad
consisted of an approximate 8-foot by 8-foot piece of HDPE flatstock with 6-inch-high sides.
Approximately 40 to 45 gallons of decontamination water were collected and containerized in one
55-gallon barrel that is temporarily being stored on-site. A sample of the decontamination water has been
collected and is being tested for the parameters required by a permitted off-site disposal facility.
Following receipt of the analytical results, the decontamination water will be transported and disposed at
the off-site facility. Documentation of the off-site disposal activities will be submitted to the U.S. EPA
under separate cover.
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2.7  Sampling Water Supply Well on Asphalt Plant Property

On June 12, 2008, while preparing to complete the soil borings in the area in which the tarry materials
had been encountered on the asphalt plant property, RMT and Mateco noticed a plywood box located
between Wyoming Asphalt’s office trailer and the approximate western limit of the paper residuals on the
asf)halt plant property, which had just been delineated by soil borings. In order to identify potential
underground lines that needed to be avoided by the driller, RMT’s field person (Jennifer Overvoorde)
contacted Ms. Pat Bailey, the owner of Wyoming Asphalt (the current occupant of the property that is
owned by Aggregate Industries), to inquire as to the nature of the plywood box. In a brief conversation,
Ms. Bailey told Ms. Overvoorde that the box was covering a well, and that the piping that connected the
well to the office trailer did not extend to the east or south, which would have been in the vicinity of the

remaining soil borings.

Late on Friday, June 27, 2008, RMT and Mateco were at the asphalt plant property again to complete two
test pits as part of the predesign investigation. At the completion of the field activities, Ms. Overvoorde
contacted Ms. Bailey to let her know that RMT and Mateco personnel were leaving the site. During that
conversation, Ms. Bailey asked whether she should be concerned about the water from the asphalt plant’s

well.

Weyerhaeuser notified the U.S. EPA of its discovery of the water supply well on the asphalt plant
property (voice message from Jennifer Hale to Michael Berkoff on Monday, June 30, 2008). Although
not part of the planned predesign field investigation, to allay the concern, on July 1, 2008, Weyerhaeuser
requested and received permission from Aggregate Industries (the owner of the asphalt plant property) to
collect and analyze a sample of the water in Wyoming Asphalt’s well. On July 2, 2008, Weyerhaeuser
updated the U.S. EPA regarding the plan to test the water in the well for constituents of potential concern

as soon as practicable.

Heavy storms in the area that disabled power delayed the sampling until July 8, 2008, when RMT
collected a sample of the groundwater pumped from the well at the faucet in the kitchen sink in Wyoming
Asphalt’s office trailer. The sample was sent to the Michigan Department of Environmental Quality
Drinking Water Laboratory, in Lansing, Michigan, for analysis of volatile organic compounds (VOCs),
polycyclic aromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs) using federal drinking
water methods. The analytical results were non-detect for the constituents tested. The laboratory report

is contained in Appendix C.

2.8  Evaluation of Potential Need for a Leachate Collection System

As described in the RD Workplan, the potential need for a leachate collection system was evaluated from
multiple perspectives, including the following:
= The ability to construct stable sideslopes given the moisture content of the fill materials

m  The reduction in leachate generated as a result of the placement of a low-permeability cover liner
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m  The potential for significantly increasing leachate generation owing to consolidation of the fill
materials following placement of additional fill, grading, and cover materials

m  The potential for constituents of concern to be transported into the groundwater beneath the landfill
at concentrations exceeding relevant criteria

m  The practicality of extracting liquids from a relatively low-permeability solid matrix such as
wastewater residuals from paper mills

m  The U.S. EPA’s decision not to require a leachate collection system at the King Highway Landfill
(Operable Unit #3 of the Kalamazoo River Superfund Site), which was built and operated in a
similar manner as the 12" Street Landfill

As part of the development of the Emergency Response Design Report for the 12® Street Landfill

(RMT, 2007), RMT performed slope stability modeling to assess the potential effect of the moisture
content of the paper residuals on the stability of the Jandfill sideslopes following the grading (cuts and
fills) needed to reconsolidate residuals within the landfill and to meet the requirements of the State of
Michigan solid waste management regulations (Part 115). The slope stability modeling was performed
for the most critical slope configuration (4H:1V), assuming saturated fili conditions at the landfill surface.
The slope height and geometry that were modeled for the Emergency Response Design Report are similar
to those that have preliminarily been developed for the final grading plan that will be presented in the
Design Report. The results of the slope stability modeling for the 2007 Emergency Response Plan Design
Report (Appendix D) indicate that leachate does not need to be removed from the 12" Street Landfill to
achieve stable sideslopes. A detailed slope stability analysis for the final landfill slopes will be included
in the Design Report.

Moreover, after excavating paper residuals outside the footprint of the landfill and relocating these
materials back into the landfill, a final cover will be constructed over the fill materials further reducing
the potential for leachate generation. As required by the Record of Decision (ROD) for the 12™ Street
Landfill, the final cover will include a barrier layer specifically designed to limit infiltration. The type of
membrane material proposed, and preliminarily accepted by, the U.S. EPA is a linear low-density
polyethylene (LLDPE) geomembrane liner at least 30 mils thick (in lieu of the PVC liner specified in
the ROD). This will create a final cover with a permeability that is up to seven orders of magnitude lower
than the permeability of the existing cover soil, which consists of soil, sand, and fly ash. Consequently,
the new cover liner will significantly reduce the amount of leachate being generated by reducing the
amount of precipitation infiltrating the cover.

Calculations were performed (refer to Appendix E) to estimate the rates of leachate generation from the
landfill as a result of the consolidation of fill materials following the placement of the relocated residuals
from outside the footprint of the landfill and the placement of the final cover materials on top of the
landfill. These calculations were used to evaluate the environmental significance of constituents of
potential concern in the leachate entering the groundwater flow system beneath the landfill at a higher rate
than under existing (pre-final cover) conditions.
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While an increase in leachate generation may occur as a result of the grading and cover placement
activities, most of this increase would be of limited duration (less than a year) and would be off-set by the
significantly decreased amount of infiltration of precipitation through the fill materials once the low-
permeability LLDPE cover barrier layer is installed. As shown in Appendix E, the estimated average rate
of leachate generation during an 8-week—long construction period is approximately 0.2 gallons per minute
(gpm). This rate is reduced to an average of approximately 0.1 gpm during the first year following
placement of the final cover. The estimated average rate of leachate generation following placement of
the final cover is biased high because it does not take into account the reduction of precipitation
infiltrating into the landfill once the final cover is installed. Neither of these estimated rates is of
environmental significance because the constituents of primary concern at this site are PCBs, which are
unlikely to be present in the leachate owing to their high affinity to solid matrices (paper residuals and
soil). Moreover, groundwater samples, collected as part of the remedial investigation in 1994, did not
identify PCBs or other constituents of potential concern in groundwater (G&M, 1994b). In addition,
groundwater quality downgradient of the landfill will be monitored as part of the post-construction

monitoring program required by the ROD.

Furthermore, it is not common paper industry practice to install vertical leachate extraction wells in
landfills containing paper residuals because the low hydraulic conductivity of the paper residuals (on the
order of 1 x 10 centimeters/second [cm/s] to 1x10” cm/s) makes extraction of significant amounts of
liquids impractical. Typically, wastewater residuals at paper mills are dewatered for several months in
lagoons or on a mechanical press prior to being disposed of in a landfill.

Based on the information presented above, and consistent with the U.S. EPA’s determination that a
leachate collection system was not needed at the King Highway Landfill (Operable Unit #3),
Weyerhaeuser does not believe that a leachate collection system is needed at the 12" Street Landfill.

Although Weyerhaeuser does not believe a leachate collection system is needed at the 12" Street Landfill,
perched liquid within the landfill may be removed as part of the Remedial Action construction activities.
Areas in which perched liquid may be present based on previous field investigations, will be identified in
the Design Report.

As described above, the potential need for a leachate collection system was evaluated from multiple

perspectives, summarized as follows:

m  Slope stability modeling indicates that leachate does not need to be removed from the 12" Street
Landfill to achieve stable sideslopes.

m  The new cover liner (LLDPE geomembrane) will have a permeability of up to seven order of
magnitude less than the existing cover materials. This will reduce the amount of leachate being
generated by reducing the amount of precipitation infiltrating the cover.

m  The estimated average rate of leachate generation during construction is 0.2 gpm. The estimated
average rate of leachate generation during the first year following placement of the final cover is
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0.1 gpm. The post-cover estimated average rate is biased high because it does not take into account
the reduction of precipitation infiltrating into the landfill once the final cover is installed.

®  The primary constituents of concern at this site are PCBs, which are unlikely to be present in the
leachate owing to their high affinity to solid matrices (paper residuals and soil). Moreover,
groundwater samples, collected as part of the remedial investigation in 1994, did not identify PCBs
or other constituents of potential concern in groundwater (G&M, 1994b).

® [t is not common paper industry practice to install vertical leachate extraction wells in landfills
containing paper residuals because the low hydraulic conductivity of the paper residuals (on the
order of 1 x 10 to 1 x 10® cm/s) makes extraction of significant amounts of liquid impractical.

m  The U.S. EPA determined that a leachate collection system was not needed at the King Highway
Landfill (Operable Unit #3).

m It is not necessary to extract leachate from the 12" Street Landfill in order to implement the
construction activities; although, if pockets of perched liquid are encountered during the grading
activities, they will be removed to the extent practical.

Consequently, a leachate collection system will not be incorporated into the design for the remedial action
for the 12" Street Landfill.
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Section 3
Recommendations

On the basis of the information collected as part of the Predesign Studies, Weyerhaeuser recommends that
the following information be incorporated in the design for the remedial action for the 12" Street Landfill

operable unit:

Develop the excavation plan based on the areal delineation and depth of paper residuals outside the
footprint of the landfill. Develop a grading plan for the landfill that will contain all paper residuals
on the 12" Street Landfill property.

Because the paper residuals were found to be readily distinguishable from native soil, determine the
final limits of excavation in the field based on visual observation.

Work with the State of Michigan (MDNR) to coordinate excavation of paper residuals on the state-
owned property to the southeast of the landfill and the regrading/restoration of disturbed areas.
Conduct soil verification sampling to confirm that the remaining underlying soil meets the State of
Michigan Part 201 generic residential cleanup criteria.

Work with the owner of the asphalt plant property (Aggregate Industries) and the operator of the
asphalt plant (Wyoming Asphalt) to coordinate excavation of paper residuals on the asphalt plant
property and the regrading/restoration of disturbed areas. Conduct soil verification sampling to
confirm that concentrations of constituents of potential concern in the remaining underlying soil do
not exceed the criteria that define a “facility” in the State of Michigan (i.e., the Part 201 generic
residential cleanup criteria).

Work with the owner of the gas pipeline that runs underneath the landfill (Major Pipeline, LLC),
Aggregate Industries, and the operator of the asphalt plant (Wyoming Asphalt) to develop a plan for
maintaining the pipeline that runs onto the asphalt property and possibly underneath the paper
residuals identified on that property.

Incorporate a passive gas venting system into the design for the landfill cover. Include design
flexibility to convert this passive venting system to an active gas extraction system in the future,
should monitoring of (future) gas probes at the landfill property boundaries detect methane above the
Lower Explosive Limit.

Although it is not necessary to install a leachate collection system, as part of the construction
planning activities, as practicable, prepare to remove pockets of perched liquid that may be
encountered during the grading activities. Survey and mark in the field those areas of construction
debris in which perched liquids were encountered during the 1994 test pit investigation conducted by
Geraghty & Miller.
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Table 1
Summary of Observations Made at Test Pits
Predesign Investigation
12th Street Landfill Operable Unit, Otsego Township, Michigan

. DEPTHOF-" .|
:SURFACE WATER | .

. DIMENSIONS -
LR

© LTESTPIT.- - |.° LOCATION;  SUMMARY, OF OBSERVATIONS - -

RDTP-01 Wetland 15 x 3 ft 0.3to0.51t Approximately 3 to 6 inches of surface water covered the paper
residuals or native wetland soil at this test pit location. Paper
residuals were either directly below the surface water or covered
with approximately 0.5 to 1.0 foot of organic topsoil. The paper
residuals were gray, overlayed with a yellowish-brown clayey
organic soi} or peat, and were approximately 3 feet thick closer to
the landfill and became thinner (less than 'z inch) near the identified
limits of visible paper residuals. Paper residuals were easily
distinguishable from the native soil based on color and consistency.

Paper residuals were layered within the peat/topsoil and were
becoming thinner at the westernmost end of RDTP-01 (the end
furthest from the landfill), which indicated that the limits of visible
paper residuals were near, less than a few feet away. However,
due to surface water entering into the excavation (refer to
Photograph 1 in Appendix B), RMT and U.S. EPA’s field oversight
contractor agreed that the objectives of the investigation at this
location had been met, and the excavation of this test pit was
therefore halted.

RDTP-02 Wetland 10x1.51t 0to0.21t Where present, paper residuals were visible on the ground surface
(refer to Photograph 2 in Appendix B), light gray, and overlayed a
dark-gray topsocil. Paper residuals were approximately 8 inches
thick closer to the landfill and were not visible beyond the identified
limits of visible paper residuals. Paper residuals were easily
distinguishable from the native soil based on color and consistency.
Although the depth to water where paper residuals were present
was approximately 1 foot bgs, approximately 2 inches of surface
water were present at the northern end (the end furthest from the
landfill) of the test pit.
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Table 1 (continued)

Summary of Observations Made at Test Pits
Predesign Investigation

12t Street Landfill Operable Unit, Otsego Township, Michigan

" TESTPIT

" LOCATION

- "DIMENSIONS
o (fxfy)

|7 DEPTHOF ..-| "
" | SURFACEWATER .
~-| . (if present) (ft)- -

" : SUMMARY OF OBSERVATIQNS N

RDTP-03

Wetland

9x1.5ft

No standing
water present

Where present, paper residuals were visible on the ground surface
or were covered with a thin (less than 1 inch thick) layer of forest
litter (i.e., decaying leaves and branches mixed with occasional
topsoil). The paper residuals were light gray, overlayed a poorly
graded yellowish-brown sand, and were approximately 8 inches
thick closer to the landfill and were not visible beyond the identified
limits of visible paper residuals. Below the yeliowish-brown sand, a
brown to grayish-brown clayey sand was present. Paper residuals
were easily distinguishable from the native soil based on color and
consistency. The depth to water at this location was approximately
1.5 feet bgs.

RDTP-04

MDNR property

8x1.5ft

RDTP-05

MDNR property

15 x1.5ft

RDTP-06

MDNR property

10x 1.5t

RDTP-07

MDNR property

5x1.5ft

No standing
water present

Where present, paper residuals were visible on the ground surface,
or covered with a thin (less than 1 inch thick) layer of forest litter
(i.e., decaying leaves and branches mixed with occasional topsoil).
Paper residuals were light gray, overlayed a poorly graded
yellowish-brown sand, and were approximately 6 to 8 inches thick
closer to the landfill and were not visible beyond the identified limits
of visible paper residuals. Paper residuals were easily
distinguishable from the native soil (grayish-brown topsoil and
yellowish-brown sand) based on color and consistency.

RDTP-08

Asphalt plant
property

5x3ft

No surface
water present

During the excavation of the original test pit at RDTP-08 on

June 11, 2008, several unmarked utility lines (phone and electric)
were encountered, but appeared to not be in use. No paper
residuals were observed within the upper 2 feet of the test pit
excavation. Rather than risking the backhoe bucket discovering
more unmarked utilities, hand-augered borings were advanced in
an attempt to verify the limits of paper residuals in this location. It
was also agreed between RMT and the U.S. EPA’s field oversight
contractor that the location of the underground utility lines in this
area needed to be confirmed and located and marked in the field.
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Table 1 (continued)
Summary of Observations Made at Test Pits

Predesign Investigation

TESTRIT - . "

~ o+ “ .DIMENSIONS .
. LOCATION = .{ " '

Poe(frx )y o

~DEPTH OF -

SURFACE WATER | "

(if prgSent) (ft)- -

12t Street Landfill Operable Unit, Otsego Township, Michigan

- ~SUMMARY OF OBSERVATIONS .

RDTP-08
(continued)

Hand-augered borings at multiple locations in the vicinity of
RDTP-08 {not shown on Figure 1 to simplify the figure) did not
encounter paper residuals, and the second utility locate verified that
the utilities were not being used. Therefore, the original plan was
followed and the backhoe was used to verify the limits of paper
residuals in this area. This activity was performed on June 12,
2008. Where present, paper residuals were covered by
approximately 6 inches of dark-brown topsoil with gravel, gray in
color, approximately 0.5 foot thick, and overlayed a brown sand
with gravel. The paper residuals were easily distinguishable from
the native soil based on color and consistency.

RDTP-09

Asphalt plant
property

9x3ft

No standing
water present

Paper residuals were covered by approximately 0.5 to 1.0 foot of
topsoil with gravel, and approximately 2 inches of asphalt. Paper
residuals were light gray and approximately 10 feet thick. Decaying
vegetation (cattails) was visible at approximately 11 feet bgs.
Paper residuals were easily distinguishable from the native soil
based on color and consistency.

Because a thicker-than-anticipated deposit of paper residuals was
observed (refer to Photograph 3 in Appendix B) at test pit RDTP-09,
it was agreed between RMT and the U.S. EPA that the southern,
western, and northern extent of the paper residuals at this location
should be verified with Geoprobe® borings rather than test pits to
avoid tearing up a large section of a paved parking area on the
asphalt plant property. Consequently, nine Geoprobe ™ borings
(RDB-12 through -20) were advanced to 15 feet bgs at the locations
shown on Figure 1 to delineate the paper residuals at RDTP-09
(refer to Photograph 4 in Appendix B). The findings at the nine
Geoprobe® soil borings (RDB-12 through RDB-20) are as follows:
= Paper residuals were found in five of the nine borings (RDB-12,
-13, -14, -19, and -20) and were 1 to 7.5 feet thick.

= Paper residuals were overlain by varying amounts of granular
fill and asphalit.
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Table 1 (continued)
Summary of Observations Made at Test Pits
Predesign Investigation
12t Street Landfill Operable Unit, Otsego Townshrp, Mlchrgan

‘ R “DEPTH OF - _
L e -'D_IMENSIONS _ SURFACEWATER o W R '
" TESTPIT | . LocATioN CC(fexfy | (ifpresent)(f). | . - 7 . SUMMARY OF OBSERVATIONS

RDTP-09 = A tarry materlal (likely asphait) was found to be commingled
(continued) with paper residuais at 4.5 feet bgs at RDB-12. Historical
-information does not suggest that tarry materials would have

been disposed in the landfill as part of the papermaking

processes.

» At various depths, petroleum odors were identified as
emanating from the asphalt, granular fill, paper residuals,
and/or the native sand and gravel at soil borings RDB-12
through RDB-20. The source of the petroleum odors was not
identified.

RDTP-10 Asphalt plant 6x3ft 05t0156f Prior to using a backhoe at RDTP-10, and after consultation with
property : the U.S. EPA project manager, a field decision was made to use
hand-augered borings rather than excavating a test pit with a
backhoe because the utility locator service (Miss Dig) was not
aware of an underground natural gas pipeline that was generally
marked in the area. The owner of the gas pipeline needed to locate
and mark the line before a backhoe could be used in this area.
Also, since hand-augered borings were used in this area during a
previous investigation, it was expected that only a couple of borings
would be needed to define the limits of visible paper residuais.

After what appeared to be paper residuals were found in five hand-
augered borings on June 11, 2008 (with each location moving more
westerly), it was agreed upon between RMT and the U.S. EPA’s
project manager to have the natural gas pipeline marked and to use
a backhoe to excavate the test pit.
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Table 1 (continued)
Summary of Observations Made at Test Pits
Predesign Investigation :
12t Street Landfill Operable Unit, Otsego Township, Michigan

s opeRTHOR ST - _
o b TR e | SURFACEWATER™| . -~ " = = . . iy
* TESTPIT. |- LOCATION- - | | (fpresent) (fty - ..~ . - i .:SUMMARY OF OBSERVATIONS
RDTP-10 : ‘ The natural gas pipeline was marked by Major Pipeline, LLC, on

(continued) June 24, 2008; and test pit RDTP-10 was excavated with a
: backhoe on June 27, 2008 (Photograph 5 in Appendix B). The
excavation performed with the backhoe showed that the limits of
the paper residuals were actually closer to the landfill than
previously thought based on the hand-augured borings performed
on June 11, 2008. The material that was thought to be paper
residuals identified in the hand-augered borings was reclassified in
the test pit excavation as a brown, mottled clay with gray and black
streaks that appeared to be associated with decaying organic
matter. The U.S. EPA’s oversight contractor concurred with the
reclassification.

Paper residuals were covered by approximately 6 inches of organic
topsoil. Approximately 0.5 to 1.5 feet of surface water covered the
native soil at the test pit location (refer o Photograph 6 in
Appendix B). Paper residuals may also be present underneath the
asphalt berm directly south of this test pit location and contiguous
with the paper residuals found further south on the asphalt plant
property. Paper residuals were gray, approximately 3.5 feet thick,
and overlayed peat. After the gray paper residuals were found, the
paper residuals were easily distinguishable from the native brown
mottled clay soil based on color.

The location of the underground natural gas pipeline is shown on
Figure 1. The Right-of-Way agreement for this pipeline indicates
that it was installed in approximately 1957. The pipeline was
installed approximately 3 feet below the then-current ground
surface. Historical aerial photographs show that paper residuals/fill
materials were placed over the pipeline after the pipeline was
installed.
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Table 1 (continued)
Summary of Observations Made at Test Pits
Predesign Investigation
12t Street Landfill Operable Unit, Otsego Township, Michigan

o o w |7 DEPTHOF
o g e 5 L DIMENSIONS . SURFACEWATER | @ . R - a '
_TEST P|T_':'j_ .- .. .LOCATION B | ;_(-ft) v '(i_f,prese_nt).(ft)__ |- i "~ ~SUMMARY OF OBSERVA_TIONS ) _
RDTP-11 Asphalt plant 10x 3 ft No surface In light of the findings at RDTP-01 and -10, the U.S. EPA requested
property water present | an additional test pit (RDTP-11) to be excavated approximately

equal distance between these two test pits and along the areal
limits of visible paper residuals outside the footprint of the landfill
that were delineated based on information from previous
investigations (G&M, 1994b and U.S. EPA, 2004).

At RDTP-11, paper residuals were covered by approximately

6 inches of a black silty sand. This material may be fly ash similar
to that observed in the soil borings advanced on top of the landfill
on June 9-11, 2008.

No surface water was encountered at this test pit location. Paper
residuals were gray, approximately 3.5 feet thick, and overlayed
peat. Paper residuals were easily distinguishable from the native
soil based on color and consistency.
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Table 2
Landfill Gas Monitoring Data
12" Street Landfill
MONITORING DEPTH % CARBON
MONITORING (ft below % METHANE, DIOXIDE, % OXYGEN, % BALANCE PRESSURE
POINT ground surface) CH, CO, 0, GAs'! {in. W.C.)

Geoprobe ® Borings

RDB-01 15.0 0.0 5.1 13.8 81.1 NM

RDB-02 15.0 0.0 9.9 7.8 82.3 NM

RDB-03 18.0 247 237 0.0 51.6 NM

RDB-04 15.0 16.9 8.2 0.0 74.9 NM

RDB-05 15.0 0.0 0.9 19.0 80.1 NM

RDB-06 15.0 0.0 2.0 18.9 79.1 NM

RDB-07 20.0 0.9 0.7 18.9 79.5 NM

RDB-08 25.0 8.5 15.0 0.0 76.5 NM

RDB-09 22.0 14.8 27.0 0.0 58.2 NM

RDB-10 _ 10.0 0.0 2.1 18.6 79.3 NM

RDB-11 10.0 0.0 9.7 10.0 80.3 NM
Groundwater Monitoring Wells '

MW-6A NA 0.2 14 18.7 79.7 0.0

MW-7A NA 0.0 3.9 156.3 80.8 0.0

MW-8A NA 0.0 0.7 19.7 79.6 0.0
Notes:

NA = not applicable.

NM = not measured. Pressure is not measured in the Geoprobe® borings.
(1) The % Balance Gas represents the nitrogen content of the gas, as the trace gases typically make up much less than 1 percent of the total gas collected.

Created by: Cal Dunham, 6/18/2008
Checked by: Eric Watruba, 6/23/2008
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Table 3
Water Level Data
12" Street Landfill
GROUND SURFACE TOP OF CASING TOP OF CASING CHANGE IN WATER ELEVATION
{previous survey) . (previous survey) (surveyed 6/11/08) - TOP OF CASING DEPTH TO WATER (6/11/2008)
WELL (ft M.S.L.) - (RM.S.L.) (RM.S.L.) ") {ft below TOC) (RM.S.L)
Wells Located Inside the Footprint of the Landfill
MW-1 706.20 708.71 708.49 -0.22 5.20 703.29
MW-2A 704.90 707.31 707.27 -0.04 4.98 702.29
MW-2B 704.10 706.97 706.85 -0.12 4.24 702.61
MW-3A 702.30 704.25 704.37 0.12 3.02 701.35
MW-3B 702.50 704.54 704.63 0.09 3.29 701.34
MW-4A 703.70 706.01 706.11 0.10 5.1 701.00
MW-4B 703.60 705.61 705.70 0.09 4.68 701.02
MW-5A 702.10 704.07 704.10 0.03 3.20 700.90
MW-5B 702.30 704.18 704.20 0.02 2.96 701.24
Wells Located Outside the Footprint of the Landfill
MW-6A 708.30 710.33 710.37 0.04 8.46 701.91
MW-6B 708.20 710.21 710.25 0.04 8.50 701.75
MW-7A 707.70 709.92 709.95 0.03 7.18 702.77
MW-78 708.10 710.82 710.85 0.03 8.06 702.79
MW-8A 733.20 734.96 735.09 0.13 31.51 703.58
MW-8B 733.00 734.89 735.02 0.13 31.50 703.52
Piezometers - ] y ;
PZ-1 NM 702.62 NM NA 2.51 700.11
pPZ-2 NM 701.84 NM NA 1.73 700.11
PZ-3 NM 702.18 NM NA Ny NA
| Staff Gauges
sG-1@ 700.60 NA NM NA Dry < 700.60
3G-2@ 701.10 NA NM NA Dry <701.10
SG-3? 700.20 NA NM NA Dry < 700.20
SG-4@ 699.30 NA NM NA Dry < 699.30
5G-5% 700.10 NA NM NA Dry <700.10
SG-6@ 699.50 NA NM NA Nv? NA
SG-7@ 700.20 NA NM NA Dry < 700.20
5G-8@ 700.00 NA NM NA 0.72 700.72
sG-g®@ 701.30 NA NM NA Dry <701.30
SG-River™ NA 702.43 NM NA 1.62 700.81
SG-Swamp® NA 699.50 NM NA 1.23 698.27

Notes:

NM = not measured.

NA = not applicable.

" piezometer PZ-3 and staff gauge SG-6 were not measured because they could not be located in the field.

@ water elevation for staff gauges SG-1 through SG-9 is calculated by adding “Depth to Water™ height to the “Ground Surface” elevation.

B For SG-River and SG-Swamp, the water elevation is calculated by subtracting “Depth to Water” height from the *Top of Casing” elevation.

On June 11, 2008, The Kalamazoo River was flowing over both the temporary water contro!l structure and the concrete spiliway at approximately 1,990 cubic feet per second (cfs), according to the
United States Geological Survey's data for the Comstock, Michigan, station (http://waterdata.usgs.gov/mi/nwis/current/2type=flow).

Created by: Cal Dunham, 6/17/2008
Checked by: Eric Watruba, 6/20/2008
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Appendix A
Field Notes and Soil Boring and Test Pit Logs
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SOIL BORING LOG

BORING NO. RDB-01

WIND GEOTECH LOG 05117.08.GPJ RMT_CORP_WINDFARM.GDT 5117.08 6/27/08

Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfilt - N: 351084.82 7324 2
Otsego Township, Michigan E: 12771667.6 :
Drilling Firm: Drilling Method: Personnel; Date Started: Date Completed: |Water Depth (ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 o
SAMPLE _
g el 8 g|eE o
£ E 9 > 9
iS5« LITHOLOGIC pur L
z€|6(8 |2 DESCRIPTION o wnvawe |y |G|k % < | COMMENTS
A HE g|E| ®ows |G |EgEEle |oxl S
2213|181 & 2 BEEREEREIRS
z< || @ | o D| O |o102030450 O |OW|SO|TJ|TZ| a
E TOPSOIL - with organics, very dark o
= T3 grayish brown (10YR 3/2), no odor, R
= 1 \loose. .
—E 4 |{POORLY GRADED SAND - yellowish
E 2 brown (10YR 5/4), no odor, moist,
e 60 | {loose.
GP[3 SILTY SAND - black (10YR 2/1), no
E 1: odor, dry, loose. no recovery 3-5' bgs
E 1:POORLY GRADED SAND - trace
E 4 ‘gravel, dark yellowish brown (10YR
E | @), noodor.
= 1 . trace gravel and cobbles "
E 6
NE
=L
E 8
E 197 dark grayish brown (10YR 4/3),
E 1 moist, loose
= WELL GRADED SAND - yellowish
NE 129 brown (10YR 5/6), no odor, loose.
=R I
E 1 ...little gravel, yeliowish brown (10YR
E 1471 5/4), moist
E ]
15 SILTY SAND - trace gravel, brown 1:537 Cgs:_soagnple at
E o] (10YR 4/3), no odor, moist, loose. C02-5.1, 02=13.8
4 E POORLY GRADED SAND - yellowish
=R 1 brown (10YR 5/4), no odor, loose,
= 18- increasing gravel content at 19' bgs.
= 20
End of Geoprobe at 20 feet.
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, Wi 53717

Fax 608.831.3334



file:///loose

WIND GEOTECH LOG 05117.08.GPJ RMT CORP WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-02
Page 1 of 2
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351119.42 732.7 25.0 2
Otsego Township, Michigan E: 12771666.41 : :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 6/10/08 -
SAMPLE _
glelh 2 g|eE ¢
ek 5 %
>| 5| LITHOLOGIC 3 [ 7 e
«d (5|82 DESCRIPTION Q N VALUE = g{; %5 5 < | COMMENTS
BE13| 2 | E o2 | ®ows |G |E=IPEle Pl S
2219|3| & AE: £ |3E|S5|35|38] &
ZL | X | @ o jun O |0 1020304050 O |OW|E2O0|T35iAa<| o
E TOPSOIL - with organics, very dark =
E T grayish brown (10YR 3/2), no odor, gasno
= -\loose.
= { |POORLY GRADED SAND - yellowish
E »{|\brown (10YR 5/4), no odor, moist,
e | {lloose.
ap g 10 SILTY SAND (FLY ASH) - fine grained
E 1:|sand, black (10YR 2/1), no odor, dry, |: no recovery 3-5' bgs
= 1 Joose.
E 4] :‘POORLY GRADED SAND - trace ;
E 1| :gravel, yellowish brown (10YR 4/4), no :
= 0dOT, 10088, e :
E T P
E il
E 6
E
2 13
I=ERY
E 87
% 10
E ...few gravel
E 12
3 100
GP 3 PAPER RESIDUALS - moderately
E 1 plastic, gray (GLEY1 5/N), slight landfill
E T\gas odor, moist, dense. Y,
IE 144 SILTY SAND - well graded sand,
= | yellowish brown (10YR 5/6), no odor,
E loose.
= POORLY GRADED SAND - yellowish PRT gas sample at
5 brown (10YR 5/4), no odor, moist, (1:50'29;4;%%':7 8
E 16— loose, interbedded with fly ash R
E J.\laminae. /
E J\SILTY SAND (FLY ASH) - fine grained
E sand, black (10YR 2/1), no odor, dry,
=R 1 \loose.
E 18- WELL GRADED SAND - trace gravel,
% 1 \brownish yellow (10YR 6/6), loose. /
I= GRAVELLY POORLY GRADED SAND
= | - yellowish brown (10YR 5/4), no odor,
= loose.
= 20
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334



file:///loose
file:///laminae
file:///loose
file:///brownish

WIND GEOTECH LOG 05117.08.GPJ RMT _CORP_WINDFARM.GDT 5117.08 6/27/08

Qe NUMBER
I ) ANG TYPE
3 RECOVERY (%)

31dWVS

BLOW COUNTS

N DEPTH IN FEET
i

"J88} Gz 1e @qoidoan) Jo pug
OI190T0HLN

NOILdIYd0s3d

uscs
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9071 ONINOE 110S

o]
(smog)
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MOISTURE
CONTENT (%)
LIQUID

LIMIT

PLASTICITY
INDEX

P 200 (%)
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WIND GEOTECH LOG 05117.08.GPJ RMT _CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-03
Page 1 of 2
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351146.43 7325 30.0 2
Otsego Township, Michigan E: 12771660.63 ’ :
Drilling Firm: Driling Method: Personnel: Date Started: Date Completed: |Water Depth (ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 6/10/08 -—
SAMPLE A
glelh g g (ef o
>| 3| & LITHOLOGIC S e 3|,
AAEERE DESCRIPTION o wnvawe |7 |dblxk 5 < | COMMENTS
we 3 | o | & (BLOWS) o lag|EE e 55| o
So|(0| 38| a S| s Zz =p|2z|3E|2 8
SZ|w| 3| w 17} G |oFloo|lgE[se| &
z< || @ | O 5|10 |o1020345 O |[On|E0|II|TZ| a
= TOPSOIL - with organics, very dark ’{f; Dot
= T\ grayish brown (10YR 3/2), no odor, eepalE
5 \loose. e
= POORLY GRADED SAND - yellowish
E 2. brown (10YR 5/4), no odor, moist,
1 B ‘loose. no recovery 2-5' bgs
[ = :SILTY SAND (FLY ASH) - fine grained
E 1 :sand, black (10YR 2/1), no odor, dry,
= 10088,
= 4
E
E 1 GRAVELLY POORLY GRADED SAND
= 1 - coarse grained sand, yellowish brown
E 6-{ (10YR 5/4), no odor.
2 13
epiH &0
E 8
E
15 17 trace cobbles, dark yellowish brown
§ (10YR 4/4)
E 12
35
Ll =
—_§ 14
g 16—
=
=
4
ep[3 %
= "® T PAPER RESIDUALS - moderately PR gas sample at
E 1 plastic, light to dark gray (GLEY1 5/N), ggzg;g;zg; 00
1= landfill gas odor, moist, dense, visible o '
E { \fibers. /
E 20—, WELL GRADED SAND - dark
= yellowish brown (10YR 4/4), landfill gas
g 1 \odor, moist, dense.
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334



file:///fibers
file:///yellowish
file:///odor

WIND GEQTECH LOG 05117.08.GPJ RMT CORP WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-03
Page 2 of 2
SAMPLE ~
el 1) o wo
R E 2| &
z | W o O |z =
> S| o LITHOLOGIC 2 g 65|y
e 5|32 DESCRIPTION o w~vawe | |5 4= % < | COMMENTS
GElsle| = Z| @Gows |Z|EZ|EEle |Ex| T
2018|3|k 8% 2 |EBlab|oc|0l) 2
SSln| S| 2l G [OF|25|8E|d32| &
z<|lx| @ | o S| O (o1w0w304s5 O |OCn|=ZO|(TTaZ| a
= GRAVELLY POORLY GRADED SAND 0
= - coarse grained sand, yellowish brown
= 224 (10YR 5/4), no odor, moist, loose.
IERY T
E 21
; e e i e s it e e : P : D no recovery 25.28"
= : Pl bgs
E 261 Doron b
GP E 40 1
E 281 grades to weli graded coarse sand
0T End of Geoprobe at 30 feet.
32-1
34
36-1
38
i
40
42—
44—




WIND GEOTECH LOG 05117.08.GPJ RMT _CORP_WINDFARM.GDT 5117.08 6/27/08

744 Heartland Trail Madison, WI 63717

SOIL BORING LOG
' BORING NO. RDB-04
Page 1 of 2
Facility/Project Name: Boring Location: Surface Elev. (ft). {Total Depth (ft bgs):{ Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351183.02 7322 30.0 2
Otsego Township, Michigan E: 12771654.37 : :
Drilling Firm: Drilling Mettgd: Personnel: Date Started: Date Completed:  [Water Depth (ft bgs):
irect Push; Logged By - E. Watruba
Mateco Geoprobe Drilter - Todd & Steve 6/10/08 6/10/08 -
SAMPLE
slo|lE o |wo
S|l W Q L SE| =
z | W o O |= X
A= LITHOLOGIC ] e |2x|ys
A E DESCRIPTION o wvaue | |85|EE g g | COMMENTS
w- | > T T (BLOWS clEZlElle Ex| &
m ol | E o | o ) o (LhlnESHal o
2188 2|8 z |3£|28|35|32| &
z<{x|a | a S| O |o102345 O [Cn|Z0|TI|aZ| a
E TOPSOIL - with organics, very dark A
= T\ grayish brown (10YR 3/2), no odor,
= 1 \loose. / ML
= SANDY SILT (FLY ASH}) - trace
E . organics, fine grained sand, black
E *(10YR 2/1), dry, loose. no recovery 2-5' bgs
AR E Y ARLARMEv ATk £t SN
E +
E ............................................................ no recovery 5-7° bgs
2 3 60
GPI5 GRAVELLY POORLY GRADED SAND
E 8 - coarse grained sand, yeliowish brown
= 1 (10YR 5/4), no odor.
=
E PAPER RESIDUALS - trace sand, light
= 1 gray, grading into coarse sand.
E 1T GRAVELLY POORLY GRADED SAND
= 1 - coarse grained sand, yellowish brown
= (10YR 5/4), no odor, interbedded with
= | black sandy silt (fly ash) layers 2-4"
= thick.
= 12
3 |5
=R
E 14
= ...in!erbedded with gray paper residual f?_T (?:: §a1rgpsl’e glo )
= laminae =82,02=00
E 16+
=
cpiH %0
= 18
% PAPER RESIDUALS - white to light :? :
= 20 gray (GLEY1 5/N), slight petroleum vt |
E odor, moist, soft, visible fibers. A E
E |
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

Fax 608.831.3334




SOIL BORING LOG
BORING NO. RDB-04

WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

Page 2 of 2
SAMPLE
glelh g 5 |ubl o
el 4 = =
> 5|« LITHOLOGIC 3 [ e a
gl |d| 8|2 DESCRIPTION Q| NVALUE | ﬁg b 5 | g| COMMENTS
BF 3|z | E o | E| ®ows |E([£2PBe |E.|
20(0olo| o Q § z |2x|8=z =11 1] =}
Sz|u| 3| w %) woPOOQESQN
ZL || o [=] jun O |0 1020304050 O |OW|EO0|33|(a<]| o
E ...moderately plastic, dense ‘_"‘ I
= 1 14
E 221 J
5 |3
IERS l
E 24
é POORLY GRADED SAND - with little
= 1 gravel, yellowish brown (10YR 5/4), no
E 26— odor, moist, loose, grades to well
= | graded sand with less gravel at 29'.
6 |5 ]
erH % I
E 28
E .
E 30
End of Geoprobe at 30 feet.
32
34
361
381
40
424
44~




WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-05
Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351079.95 735.1 20.0 2
Otsego Township, Michigan E: 12771322.17 : :
Drilling Firm: Driliing Method: Personnel: Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 6/10/08 ---
SAMPLE —
w
|| = ~ lwwn
SlE (W Q Lisel
Z w o O = PSS
>| 5| uw LITHOLOGIC 3 [ e
25| 8|z DESCRIPTION o| wawe |3 |85/25| |5 | g | comments
Bar |3 x I | @6ows |E|Ez|RE|le |Ex| T
ab 1913 | E wla 2 |SU|nE|S-|lak| g
Qo8| a Q é Z |2x|=Z|2E al e
SZ|uw| I3 | w 7] i |5FE[co|eE|s N
Z< || @ | O S| O lo1w230405 O |OCn|E0(T3(XZ| o
= TOPSOIL - with organics, very dark ’ﬁ A
= 1 grayish brown (10YR 3/2) no odor, % §
E {1 moist, loose. % :
E =
= PAPER RESIDUALS - trace organics, ok
= 24 whitish gray, no odor, moist, some : no recovery 2-5' bgs
RYEEL BD8T. e
__E ............................................................ no recovery 57 bgs
) E 1 WELL GRADED SAND - trace gravel,
=R 1 yellowish brown (10YR 5/4), no odor,
E 84 moist.
E
I3
E 107 _iittle gravel
E 12
3 5
RELY
= GRAVELLY SILTY SAND - well graded
= 1 sand, yellowish brown (10YR 5/4), no
= 14+ odor, interbedded with paper redisidual
= laminae.
E 1 ...no paper residual laminae PRT gas sample at
= } 15" CH4=0.0,
E C02=0.9, 02=19.0
E 16—
4 100
GP 3 POORLY GRADED SAND - trace
E 181 gravel, yellowish brown (10YR 5/4), no
= 4 odor, moist, loose.
N 20T"End of Geoprobe at 20 feet.
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT _CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-06
Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351105.5 735.4 20.0 >
Otsego Township, Michigan E: 12771332.47 : :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed:  |[Water Depth (ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 6/10/08 -
SAMPLE
e g 5 |et o
A= e > 9
A =N LITHOLOGIC 3 o e
ef |G 3|2 DESCRIPTION o wnwaue | |BBlgE 5 < | COMMENTS
we | > P I (BLOWS) S EZiEBle |Ex] ©
258131 & oz g |SWlakise|al| g
22 319 & 312 & |oE|odlas|3g| &
Zg | &2 m o > O [0 1020304050 O (OWIEO0|TI|0<| a
= PAPER RESIDUALS - gray, no odor, ‘_-;\ R
E dry, loose. ""§
E Ak
= SILTY SAND WITH GRAVEL - some SR
E H paper residuals, trace cobbles,
G1P = 67 yellowish brown {(10YR 5/6), no odor,
= dry, loose.
E -
= ...grades to moist
ZE- 6
2 |3
=K
E &
E 10
= PAPER RESIDUALS - trace sand,
= T\whitish gray, no odor, moist.
= 1 GRAVELLY WELL GRADED SAND -
E 12- coarse sand and gravel, yellowish
3 100 | brown (10YR 5/4).
GP 3
E 14—
E " WELL GRADED SAND - fine to coarse PRI gas sample
1= 1 grained sand, trace gravel, yellowish oo 6 o
= 16- brown (10YR 5/4), no odor, moist, C02=2.0, 02=18.9
= 1 loose, interbedded with paper
= | residuals.
4 =100 . .
GP[3 8 ...no interbedded paper residuals
E
7 21 End of Geoprobe at 20 feet.
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-07
Page 1 of 2
Facility/Project Name: Boring Location: Surface Elev. (ft). [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351137.62 732 5 250 2
Otsego Township, Michigan E: 12771336.65 ’ :
Drilling Firm: Drifling Method: Personnel: Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoordg
Mateco Geoprobe Driller - Todd & Steve 6/9/08 6/9/08 -
SAMPLE
gl |k © ol (1]
Nl =4 w o [S I N
> 5| w LITHOLOGIC 3 g |9z, b
ed | 312 DESCRIPTION o N VALUE > ﬁg 43 5 | COMMENTS
BF |3l z|E o |& | ®owsy |G lEZicEla Exl S
22|9]2 | & 38 % |3&|c8la5|32| &
ZL | X | @ o o] O (0 1020304050 O |OW|ZSTO|ST3|<| o
= TOPSOIL - with orgaics, very dark ’/ﬁ A
= T\ grayish brown (10YR 3/2), no odor, /)
= T\moist. o // :
= H LEAN CLAY - trace organics and I
E o {lgravel, very dark grayish brown (10YR
= &7 3/2), no odor, moist.
GP g 1 \WELL GRADED SAND WITH
E 1 {GRAVEL - medium to coarse grained
= 4 |sand, yellowish brown (10YR 5/4), no
= 4- lodor, loose.
= SILTY SAND (FLY ASH) - black (10YR
= 2/1), no odor, dry, loose.
NE PAPER RESIDUALS - low plasticity,
GP 5 83 1 yellowish, grayish, very pale brown
E 8- (10YR 8/2), no odor, dry, loose.
E 17 low to moderate plasticity, gray
= (GLEY1 5/N), strong petroleum odor,
E moist, dense.
E 12
3 =
IER:
E
4 5
GP
E 18|
; 203 PRT gas sample at
E ' 20": CH4=0.9,
E !/ C02=0.7, 02=18.9
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, Wi 53717

Fax 608.831.3334



file:///moist

SOIL BORING LOG

BORING NO. RDB-07

Page 2 of 2

w

=

=

3
)mﬁ

BLOW COUNTS
DEPTH IN FEET

LITHOLOGIC

DESCRIPTION COMMENTS

N VALUE
(BLOWS)

ND TYPE
STRENGTH (TSF)

DENSITY (PCF)
COMPRESSIVE
MOISTURE
CONTENT (%)

LQuip

RECOVERY (%,
LIMIT

NUMBER
PLASTICITY
INDEX

P 200 (%)

UsCs
l GRAPHIC LOG

0 10 20 30 40 50

o 0
' 4

92

SANDY WELL GRADED GRAVEL -
medium to coarse grained sand,

-1 grayish brown (10YR 5/2), slight

1 \petroleum odor, dry, loose.

_| End of Boring at 25 feet.

Qo
TmmmmMmmmmmmTmT.

36

381

40

42

44—

WIND GEQTECH LOG 05117.08.GPJ RMT _CORP _WINDFARM.GDT 5117.08 6/27/08




WIND GEOTECH LOG 05117.08.GPJ RMT _CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-08
Page 1 of 2
Facility/Project Name: Boring Location: Surface Elev. (fty. [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351172.34 733.0 30.0 2
Otsego Township, Michigan E: 12771342.37 : :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed:  |Water Depth (fi bgs):
Direct Push; Logged By - J. Overvoords
Mateco Geoprobe Driler - Todd & Steve 6/9/08 6/9/08 ---
SAMPLE
glelk o ¢ |ugl
S|z o] = S
> 5| ¢ LITHOLOGIC 3 €8x w s
AR E DESCRIPTION o| wvawe |7 |85|€5| |G | g| COMMENTS
BF|3| =z | E o |&| ®Gows | GIEZFEEe |Bx S
221991 & %% BEEEREEEEIRS
z< || @ | O 5| ®© |o102030405 0 |On|E0|35(aZ a
= TOPSOIL - with organics, brown ’{7;- oot
E POORLY GRADED SAND WITH sP [
= T\ GRAVEL - medium to coarse grained CL-
= -isand, yellowish brown (10YR 5/4), no ML 1
E 24 lodor, dry, loose.
NER SILTY CLAY - low plasticity, dark
GP 3 grayish brown (10YR 4/2), moist.
= SANDY SILT (FLY ASH) - fine grained | mL
E 7 sand, trace organics, black (10YR 2/1),
E 4- no odor, dry, loose.
2 {3
A= ML
E 8
E 10 B :
E ML [
E PAPER RESIDUALS - some finé sand, i
5 1 very pale brown (10YR 8/2), no odor, ;
= 12-{ dry, loose. :
= :
=N §
= 14
E ..little gravel, trace cobbles, moderate
= 1 plasticity, gray (GLEY1 5/N), strong :
E 16~{ petroleum odor, moist, dense, some :
5 paper fibers. :
= :
SIEL :
= 18- :
=
E )
E A
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, Wi 53717

Fax 608.831.3334




o s SOIL BORING LOG
= R BORING NO. RDB-08

Page 2 of 2

SAMPLE

LITHOLOGIC

DESCRIPTION COMMENTS

N VALUE
(BLOWS)

RECOVERY (%)
BLOW COUNTS
DEPTH IN FEET
DENSITY (PCF)
COMPRESSIVE
STRENGTH (TSF)
MOISTURE
CONTENT (%)
LiQuip

AND TYPE
LIMIT

NUMBER
PLASTICITY
INDEX

P 200 (%)

uscs
#| GRAPHIC LOG

0 10 20 30 40 50

D en

SANDY WELL GRADED GRAVEL -
1 fine to coarse grained sand, trace silt,
22— light yellowish brown (10YR 6/4), no
100 { odor, dry, loose.

PRT gas sample at
25" CH4=8.5,
C02=15.0, 02=0.0

MmmmmEemmnmmnmmmmmmammmmmmmmmmmmm

WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

30

End of Geoprobe at 30 feet.

32+

34

36

38

40

42—

44—




SOIL BORING LOG

BORING NO. RDB-09

WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

Page 1 of 2
Facility/Project Name: Boring Location; Surface Elev. (ft): (Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351209.79 35.0 2
Otsego Township, Michigan E: 12771349.59 :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed: |Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoord
Mateco Geoprobe Driller - Todd & Steve 1 6/9/08 -
SAMPLE ~
|
ol w [l —~ W
S|E(H Q 5 12El ©
z| ¢ o] O = 2
>S5 |w LITHOLOGIC ot o I s
A IRE DESCRIPTION o| wnvaue | [B85gE|l |G |g| COMMENTS
8|13z |E w|& | Gows | g |EZFEIe, (Bxl 5
32|18 9|& 2| & |3Elgd|as|3g| &
z<|x| @ | O S| O lo1023045] O |[On|2O|ITI|Z| a
5 TOPSOIL - with organics, very dark T
= T\ grayish brown (10YR 3/2), no odor, o i
E -\moist, loose.
= WELL GRADED SAND WITH
B »-| GRAVEL - medium to coarse grained sw
e sand, yeliowish brown (10YR 5/4), no
=R 1 odor, moist, loose. K
§ SILTY SAND - possible fly ash, fine ;
E grained sand, trace gravel, yellowish SM T
= 4 brown (10YR 5/4), no odor, dry, loose. E
= ...black (10YR 2/1), trace roots SM 'l )
= 114
E T ‘1 l:
= E ks
= ql
E 6 [t
E I
= 1 'l
E 1]
2 13
epig %® M
E 8
% 4
E 1 ...dark yellowish brown (10YR 3/4)
E 10
E 124 .
3 g 1]
ep 3% M
E 14—
E | .-I'.
= sM :;'[,
E i R
4 = |
=N 1 B
E 18- . Thk
E 4 |-'l'!3
= PAPER RESIDUALS - very pale brown aslk
g 1 (10YR 8/2), no odor, dry, loose. 3k
E 20—— ~
E ...gray (GLEY1 5/N), strong petroleum e :
= 1 odor, dry to moist, loose i
— [
Checked By: Date: Approved By: Date: Firm: RMT Inc. . 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334



file:///moist

SOIL BORING LOG

BORING NO. RDB-09

Page 2 of 2
SAMPLE _
SRR 2 S |48 o
el 3 > S
A =N LITHOLOGIC pt £ 2x|y® P
=& |G] 8|2 DESCRIPTION Q NVALUE | > ﬁ'@ 4 s | g COMMENTS
aF 31z | E o|E| @ows |GlESIPle ExlE
S2lglS & AR G |8E|o8|as|sg| ®
ZL X | o [a] ] O (0 1020304050 O |OV|ZO|T5|o.<=| a
= ~ I
= i', J:
= . J:

5 3 22 mN\: PRT gas sample at
= 82 4 —y |- 22" CH4=14.8,
GP 3 | Sk C02=27.0, 02=0.0

E ..trace gravel, moderate plasiticty, wet ‘_';‘ :
E 1.1
E 24 PAE
§ g |
— ] 3 )
E ...dense nodE
E A PR
E 26 Y §
S ERY
E 28
E T BOORLY GRADED SAND WITH
= 1 GRAVEL - medium to coarse grained
= 1 sand with fine gravel, grayish brown
= ] (10YR 5/2), strong petroleum odor,
= wet, loose.
1= 32
e A SANDY WELL GRADED GRAVEL -
E 1 medium to coarse grained sand,
= 1 yellowish brown (10YR 5/6), strong
E 34-| petroleum odor, wet, loose.

WIND GEQTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

End of Geoprobe at 35 feet.

36

38+

40

42

44




WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-10
Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351040.68 733.8 14.0 2
Otsego Township, Michigan E: 12771452.18 ’ :
Drilling Firm; Drilling Method: Personnet: Date Started: Date Completed: [Water Depth {ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 6/10/08 -
SAMPLE
g2l o c |ud
< Z w [} © | :\:
>| 5| w LITHOLOGIC ot a |¥x|y® &
A3 DESCRIPTION o| wvauve | |85EE| |5 | g| COMMENTS
e 3 2| E w| & (BLOWS) a EE 'BE %r—— b &
22188 | & 2|2 ANAEHEEREER
zZ<|e| o | o 5| O 0102030450 O [On|=SC|SI(Z| a
E TOPSOIL - with organics, very dark A
= “\grayish brown (10YR 3/2), no odor, / SW “' :
= 1: dense . : e E no recovery 1-5' bgs
= {:WELL GRADED SAND - dark grayish
E o ‘brown (10YR 3/2), no odor, moist,
113 doose,
RNE 20 N
g e no recovery 5-10' bgs
E 6-
2 5 ]
erig 0 I
E 8
; L R R T D no recovery 10413
E J bgs
1= PRT gas sample at
E 1 10" CH4=0.0,
E | C02=2.1, 02=18.6
G?P% 13 12-]
E "POORLY GRADED SAND - yeliowish
E 1 brown (10YR 5/4), no odor, moist,
= 14 loose. /
{ End of Geoprobe at 14 feet.
16
18-
20—
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

744 Heartland Trail Madison, W1 63717

SOIL BORING LOG
BORING NO. RDB-11
. Page 1 of 1
Facility/Project Name; Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351041.83 732.9 15.0 2
Otsego Township, Michigan E: 12771604.46 : :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - E. Watruba
Mateco Geoprobe Driller - Todd & Steve 6/10/08 6/10/08 -
SAMPLE
se E ® 5 ';'Lg =
Sl z o = IS
> 5| w LITHOLOGIC ] & |2z, et
el E| 8|2 DESCRIPTION Q N VALUE = gg %"; SRS COMMENTS
B3| 2 | E ol E| @ows |G |EZIPEIe |Fxl S
22188 |& 2|2 AR EEEERS
z<||@ | o S| O lo1w2w304ws50 0 |On|EQSTEZ| a
= L TOPSOIL - with organics, very dark 2 R
= 4-] grayish brown (10YR 3/2), no odor, SW ki
E ] dense. ]
3 | WELL GRADED SAND - yellowish
E 2 brown (10YR 5/4), no odor, moist,
= 50 loose.
GP S T4SILTY SAND (FLY ASH) - trace
E 71 1cobbles, black (10YR 2/1), no odor, no recovery 3-5' bgs
= 1 3dry, loose.
E 4-| {PAPER RESIDUALS - moderate
= | Jplasticity, light gray (GLEY1 56/N), no
E jodor, moist, dense. 3
E T1+WELL GRADED SAND - trace gravel,
= 7 :dark yellowish brown (10YR 4/4), no
E 6— ‘odor.
= | ..light yellowish brown (10YR 6/4),
E | loose
ERY l
= T POORLY GRADED SAND - frace
= 1 gravel, light yellowish brown (10YR
= 10~ 6/4), no odor, loose. PRT gas sample at
E - 10: CH4=0.0,
E C02=9.7, 02=10.0
E 12
3 5
cp (5100
E 14
B End of Geoprobe at 15 feet.
161
18
20—
Checkéd By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT CORP _WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-12
Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351204.77 707.0 15.0 2
Otsego Township, Michigan E: 12771254.89 ' ’
Drilling Firm: Dritling Method: Personnel: Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoordd
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 -
SAMPLE
Ele|h e 5 (48l o
=l =z 2 1S
>S5S | LITHOLOGIC 3 g (Bx|y= et
el |G| 3|2 DESCRIPTION o N VALUE > wh 4 5 | COMMENTS
8718|z | o|E| ®ows |5 |EZ|REle, byl 5
22|38 | % 3|2 z |3&|cd|25|3g| &
z< || @ | O D | O |o1020345 O |On|E0|35|aZ| a
& ASPHALT M i
E POORLY GRADED GRAVEL - white, GP
NE 2M\dry, loose, angular. /
cpig % 1 PAPER RESIDUALS - some gravel,
E { moderate plasticity, gray (GLEY1 5/N),
E 1 strong odor, moist, dense, interbedded
= o with layer of black tar at 4.5' bgs.
é ...interbedded with layer of black tar at
= 1 5.5'bgs.
E 6
E ]
2 |3
=k
E 84
ZE ...no gravel, trace cobbles, high
= 1 plasticity, wet.
E PEAT - blackish brown, no odor.
E T WELL GRADED SAND WITH
= 1 GRAVEL - medium to coarse grained
E 1 sand with fine grained gravel, slight
g | petroleum odor, wet, loose.
E 12+
3 =
er|g %
= 1 ...some silt.
E 14
End of Geoprobe at 15 feet.
16—
18+
20
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283_3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT_CORP_WINDFARM.GDT 5117.08 6/27/08

i SOIL BORING LOG
y .f BORING NO. RDB-13
Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. {ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351198.37 707.2 15.0 2
Otsego Township, Michigan E: 12771237.94 : :
Drilling Firm: Drilling Method; Personnel: Date Started: Date Completed:  [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoorde
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 -—-
SAMPLE
S|l o |wd
elE W Q L ise| &
z | W e} O = X
> S| u LITHOLOGIC 3 o |ox|y®
a8 2 DESCRIPTION o NVALUE | = ah g'i E; & COMMENTS
ac|3lz | E ol E (BLOWS) S lEZ|IElle Exl
=2(8|3 | & 2|3 z |22182/35(38) &
Z< | [+3] [=] ] O [0 10203045 O |[Own|SO|55|Z| a
1= ASPHALT WITH AGGREGATE - black Moot
= 1 to gray Nk
= | N :
E my:
= 1T ASPHALT WITH SAND - black, slight — AE
NE 27 odor, dry, loose to dense. Nk
erig * PAPER RESIDUALS - gray (GLEY1 ~olf
E 1 5/N), moderate petroleum odor, dry. NTE
E 1 ...strong petroleurﬁ odor, moderate
B 1 plasticity, dry to moist, dense.
E 1
=
epig 83
E 8
% PEAT - black (10YR 2/1), moist, loose,
E 109 trace cattails at 9.5'.
E WELL GRADED GRAVEL WITH
= 1 SAND - fine to coarse grained sand,
= 1 grayish brown (10YR 5/2), moderate
= 124 petroleum odor, loose.
3 1
cpl5 &
E "7 . trace cobbles, yellowish brown (10YR
E 1 5/8).
B End of Geoprobe at 15 feet.
16—
18—
20

Checked By:

Date:

Approved By: Date: Firm:

RMT Inc.
744 Heartland Trail Madison, WI 53717

800.283.3443

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT_CORP _WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG

BORING NO. RDB-14

Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351198.51 706.4 15.0 2
Otsego Township, Michigan E: 12771223.94 ) :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoordg
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 -—-
SAMPLE _
Nt Z w le] Q |= ;\?
> S|« LITHOLOGIC 3 L e
zd|E| 8|2 DESCRIPTION o| wnvae | |5k 5 < | COMMENTS
BF |3 £ | @ows |E|Ez|2Hle [Ex| S
c|3|8| & 81g 2 |S3lat|Se0l| g
SE(E| S| o 91 FRRIEERIEEEEIRY
Z<|jx| @ | A 5| ® jo102030 45| O [Ow|ZEO0|S3|TZ| a
E ASPHALT - black MY
= ] SZE
E WELL GRADED SAND WITH Ea
E 1 GRAVEL - fine to coarse grained sand
= 2- with little gravel, dark grayish brown
e 1 (10YR 4/2), no odor, moist, loose.
GPH
= ...trace cobbles
E ...interbedded with white paper
= 47 residuals
E PAPER RESIDUALS - moderate
= 7 plasticity, gray (GLEY1 5/N), strong
E 6- petroleum odor, moist, dense.
é N
2
op _:'g 63| | 1
E 8-1
j; PEAT - black (10YR 2/1), moist, loose,
= 1 trace cattails.
E " ["SILTY SAND WITH GRAVEL - well
= 1 graded sand, dark yellowish brown
= 1 (10YR 4/4), no odor, wet, loose.
NE T POORLY GRADED GRAVEL WITH
cp|5 %0 1 SAND - trace cobbles, yellowish brown
E < (10YR 5/8), no odor, wet, loose.
=
E 14—
= J
=
End of Geoprobe at 15 feet.
16
18—
20
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT _CORP_WINDFARM.GDT 5117.08 6/30/08

SOIL BORING LOG

BORING NO. RDB-15

Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): {Total Depth (ft bgs):| Borehale Dia. (in):
Weyerhaeuser - 12th Street Landfili - N: 351193.39 706.2 15.0 2
Otsego Township, Michigan E: 12771199.56 : :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed:  |Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoorde
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 -
SAMPLE
ek o 5 |egl o
iz (o} = X
15| LITHOLOGIC 3 O 2 T ad
& |G 3|2 DESCRIPTION ol wwaue |y |B5[EE| |5 | g| COMMENTS
13z | o|E| Gows) |5 |E5FEe, Bxl
22189 |& 3|2 & |3&|cd|as|3g| &
Z< || @ | O S| O |o 1020345 A [OCnl=0(I53|a <] a
ASPHALT - black, moderate odor, MY
loose to dense. :
SILTY SAND WITH GRAVEL - brown,
(10YR 4/3), no odor, dry, loose.
21 ...fine grained sand, dark yellowish
ANE RN 1 brown (10YR 4/4)

N
TR T TR T2 1A Y0 54 70 T YR R 0 V2 PR 0 R R Y TR0 R R Y A 2 T e e A T AT FRY T T T

N ER
8_ ........................................................... no recovery 8-10‘ bgs
10_ ...........................................................
. 1 ...dark grayish brown (10YR 4/2)
3
ap "0 WELL GRADED GRAVEL WITH
1 SAND - trace cobbles, yellowish
4 orange brown, no odor, wet, loose.
14—
WELL GRADED SAND - fine to coarse
T\ grained sand, trace gravel, yellowish
—\brown (10 YR 5/8), no odor, wet, Ioose./
164 End of Geoprobe at 15 feet.
18-
201
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, Wt 53717

Fax 608.831.3334



file:///brown

WIND GEOTECH LOG 05117.08.GPJ RMT CORP WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-16
Page 1 of 1
Facifity/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351213.64 706.0 15.0 2
Otsego Township, Michigan E: 12771195.28 : :
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed:  |Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoorde
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 -—
SAMPLE
iy I o |wh
gl u o LilseE| &
Z |y o] o = 8
>3 w LITHOLOGIC a g |2xiy®
zl|6| 5|2 DESCRIPTION o| wNvaue |7 |EG 45 E < | COMMENTS
ar |3 E | @ows |E|[Ez2Hle [Ex|T
goo; = n | w%mwli:,;___u;fﬁo
S21R|8 | & 1@ R ERIEEEEIRS
Z< || m| O D | O |o1020304050 O |[On|=EO|SS (A Z| a
5 ASPHALT - black, moderate petroleum SHEEE RN
E T\odor, loose to dense. SM [T
E "\ SILTY SAND - dark yellowish brown Rk
= H\(10YR 4/4), no odor, dry, loose. T
E 2-L\ASPHALT - black, moderate petroleum | | SM [11yF]:
1134, |lodor, loose to dense. | ZSE
GPI5 SILTY SAND - dark yellowish brown NAZE
= 1 (10YR 4/4), no odor, dry, loose. VZASE
E 1 ASPHALT - black, moderate petroleum SZE
= 4 odor, dense. o
= 4 SILTY SAND WITH GRAVEL - trace frb
E | cobbels, very dark brown (10YR 2/2),
= no odor, moist, loose.
E 1 ...dark grayish brown (10YR 4/2)
E 6
2 {5
erf 67
= “| PEAT - black (10YR 2/1), moist, trace
E 1 cattails.
E T SILTY SAND WITH GRAVEL - very
= 1 dark grayish brown (10YR 3/2) to
E 1 yellowish brown (10YR 5/4), no odor,
= 1 wet, loose.
NE 2" WELL GRADED GRAVEL WITH
=R 1 SAND - trace cobbles, yellowish brown
E 1 (10YR 5/8), no odor, wet, loose.
E 14
N End of Geoprobe at 15 feet.
16—
18
204
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




SOIL BORING LOG

BORING NO. RDB-17

Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351233.99 706.0 15.0 2
Otsego Township, Michigan E: 12771180.73 : )
Drilling Firm: Drilling Method: Personnel: " | Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoordd
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 --
SAMPLE A
[T
glelk o =88 =
|l z|w o O |= 3
> 5|« LITHOLOGIC 3 [ I r
ed (5|32 DESCRIPTION o pvag |y (8B[zE| |G | g| COMMENTS
gtég = oz 3 28{BE(Se|b| 5
olo|ld| o O -4 x|3 = Q
HEEE 2| % s mmmme 5 |35/25|93]32] §
E TOPSOIL - with organics, moist. S
E WELL GRADED SAND WITH
= 1 GRAVEL - fine to coarse grained sand,
E { yellowish brown (10YR 5/4), slight
E o petroleum odor, dry, loose. P
el 1 ASPHALT
GP [
E SILTY SAND WITH GRAVEL - dark
= 1 yellowish brown (10YR 4/4), no odor,
= 6-] moist.
2 S o7 . .
GP[3 ASPHALT - interbedded with dense
E 81 brownish tan clay layer 2" thick, no
E -L\Odor' / XA
E {1 PEAT - black (10YR 2/1), moist, loose,
= | trace cattails.
B "% SILTY SAND WITH GRAVEL - well
IS 1 graded sand, dark yellowish brown
E 1 (10YR 4/4), no odor, wet, loose.
E 12
3 S
ofoPF " WELL GRADED GRAVEL WITH
gl E 1 SAND - trace cobbles, yellowish brown
°of 3 {1 (10YR 5/8), no odor, wet, loose.
N E 14
M= '
g End of Geoprobe at 15 feet.
z -
o) 16+
z
Z
¥ 4
3 ]
-
2 18]
g
§ 4
o 201
S
z i
g Checked By: Date: Approved By: Date: Firm: RMT Inc. ) 800.283.3443
g 744 Heartland Trail Madison, W1 53717 Fax 608.831.3334




SOIL BORING LOG

BORING NO. RDB-18

WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 6/27/08

Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfili - N: 351176.88 15.0 2
Otsego Township, Michigan E: 12771208.83 :
Drilling Firm: Drifling Method: Personnel: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoords;
Mateco Geoprobe Driller - Todd & Steve 6/12/08 -
SAMPLE —
Sle|lq ® o wo
e E >t @
Z w O O |= 3
x| S|w LITHOLOGIC 3 o 7 T
el 6|82 DESCRIPTION o| w~vawe | |d5|zk g < | COMMENTS
BF13| 2 |E w| | ®LOWS) 5 5zl58le, |5l S
22(8| 58| % 3|2 % |3%|c8|3E|35| &
zZZ || @ | O S| G lo1w2030405 O |CnlE0[I5|nZ|a
= ASPHALT - black, moderate petroleum Moo
E 1 odor, loose to dense.
1 E 2T SILTY SAND WITH GRAVEL - dark
epH %0 1 grayish brown (10YR 4/2), no odor, dry,
E 1 loose.
E 7 ...dark yellowish brown (10YR 4/4)
E | ..trace cobbles, dark grayish brown
= 1 (10YR 4/2), moist
B 6
NE 1 ...yellowish brown (10YR 5/6)
=R
g o
E
= 7 .dark yellowish brown (10YR 4/4), wet
E ]
E WELL GRADED GRAVEL WITH
= 12 SAND - trace cobbles, yellowish brown
gp =73 { (10YR 5/8), no odor, loose.
E_ 14
N End of Geoprobe at 15 feet.
16|
18
20+
Checked By: Date: Approved By: Date: Firm: RMT inc‘ 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




WIND GEOTECH LOG 05117.08.GPJ RMT_CORP_WINDFARM.GDT 5117.08 6/27/08

SOIL BORING LOG
BORING NO. RDB-19
Page 1 of 1
Facility/Project Name: Boring Location: Surface Elev. (ff): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351181.33 706.9 15.0 2
Otsego Township, Michigan E: 12771231.59 ’ :
Drilling Firm: Drilling Method: Personnel; Date Started: Date Completed: [Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoorde]
Mateco Geoprobe Driller - Todd & Steve 6/12/08 6/12/08 -
SAMPLE ~
N 8 g|eE &
e E 2 > @
> S lu LITHOLOGIC p € |2y
et |G| 3|2 DESCRIPTION o| wwawe |5 |95[EE 5 < | COMMENTS
B8F 18|z | E oz | GOws) |glagFEie, |5yl g
32|38 | & 2|2 % |3&|c8|35|32) &
Z< || o | O S| ©lo10203045 0 |On(E0|35|aZ a
= PAPER RESIDUALS - very pale brown ey R
= 1. (10YR 8/2), dry, loose. »
= ..gray (GLEY1 5/N), dry, dense / {
= 1 SILTY SAND WITH GRAVEL - fine to
E o] coarse grained sand, brown (10YR
1 5 68 | 4/3).
GPIS ...dark yellowish brown (10YR 4/4)
= POORLY GRADED GRAVEL WITH
E 1 SAND - yellowish brown (10YR &/8), no
= 4~ odor, wet, loose.
E ASPHALT - black, shight petroleum 73
= 1 odor, loose to dense. NY/ ¥
= - I~ .
E 6 VZSE
E S
NE SILTY SAND - trace fine grained T
epe 8 1 gravel, very dark grayish brown (10YR | SM | 171
E 8-3/2), no odor, loose. Y i‘ :
= i PAPER RESIDUALS - very pale brown ;:‘ :
E 1. (10YR 8/2), dry, loose. A NE
E \...gray (GLEY1 5/N), medium to dense / M :‘.1}:;1-: §
E SILTY SAND WITH GRAVEL - very ~;F:1EE
E 101 dark grayish brown (10YR 3/2), no Mk
g odor, moist, loose to dense.
= 4 ...dark grayish brown (10YR 4/2), wet,
E loose
E 12—
3 =
ER WELL GRADED GRAVEL WITH
= 1 SAND - trace cobbles, yellowish brown
= 1 (10YR 5/8), wet, loose.
E 14}
End of Geoprobe at 15 feet.
16—
18—
20
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334




SOIL BORING LOG

BORING NO. RDB-20

WIND GEOTECH LOG 05117.08.GPJ RMT CORP_WINDFARM.GDT 5117.08 €/27/08

Page 1 of 1
Facility/Project Name: Boring Location:; Surface Elev. (ft): [Total Depth (ft bgs):| Borehole Dia. (in):
Weyerhaeuser - 12th Street Landfill - N: 351231.57 15.0 2
Otsego Township, Michigan E: 12771224.6 g
Drilling Firm: Drilling Method: Personnel: Date Started: Date Completed: |Water Depth (ft bgs):
Direct Push; Logged By - J. Overvoorde
Mateco Geoprobe Driller - Todd & Steve 6/12/08 —
SAMPLE
P 17 [ e LIJEL;
S|l E W @ Lise|l o
z | w le] O |= X
>[5 |« LITHOLOGIC 3 g (ax|y®
E1ET) 2 DESCRIPTION o wnvaue | |dGgk E g | COMMENTS
BF i3z |E o|&| @ows |g|ESFEe |Ex| S
3218|8|% 3|2 = |3%|03|32|38| &
Z< || @ | O S| O |o1w020345 0 [On|Z20|(I3[(aZ| a
= ASPHALT - black, moderate petroleum AR
E 1 odor, dense. ~/71
E Sk
E SZE
e 2- VSE
SIEN SZE
E "y
E SELE
= 4 my:
= 7 H
= SILTY SAND WITH GRAVEL - trace M :};ffi? :
E T\ cobbles, dark grayish brown (10YR - :
= 4/2), no odor, loose. ML (I
= 6+ SANDY SILT WITH GRAVEL - trace T
= | cobbles, dark grayish brown (10YR T
= 4/2), no odor, moist. :'.‘ :
E 1 PAPER RESIDUALS - low plasticity, XLE
=R 1 gray (GLEY1 5/N), strong petroleum N
= 8| odor, moist. s |
E *y |:
15 PEAT - black (10YR 2/1), moist, loose, 2K B
E trace cattails. e o
= " T"WELL GRADED SAND - fine fo
= 1 medium grained, grayish brown (10YR
E 1 5/2), slight petroleum odor, wet, loose.
E 12
3 g
GrH "
E 14
End of Geoprobe at 15 feet.
16|
18
20—
Checked By: Date: Approved By: Date: Firm: RMT Inc. 800.283.3443

744 Heartland Trail Madison, WI 53717

Fax 608.831.3334







TEST PIT LOG
PROJECT: 12 Street Landfill PROJECT NO.: 00-05117.08
LOCATION: Wetland (northwest of landfill) CONTRACTOR: Mateco
TEST PIT: RDTP-01 DATE: June 11, 2008
TIME BEGIN: 8:50 TIME END: 9:30
TEST PIT DIAGRAM - PLAN VIEW

LSS P T TS T C T TS T P TIATT T r T

[ ] ] I 1 1

| . ] ] 1 I 1

N ] | 1 1 1

" ' 1 ! ) |

1 1 ] ] ! 1

[====- I r--—=--=- r=-=-=== [t 1

r I ] 1 1 ]

- ] ] ] 1 1

- : : P ROTRHAD) SulvE! STAE

' ' ) 1y L )

. | I W4 I '

e @

A I o WO W S IR :

[ I ° 1 : : I\I

R R >  RREETTECEET EEEES

1 ! ] ] ]

r ] 1 ] ] I

[ ] 1 ] ] ]

- ] 1 ] 1 1

S e, L | !

L 1 1 1 1 1

l_ ] 1 1 ] 1

] 1 ' [} 1 1

- Grid interval = 1 foot
TEST PIT DIMENSIONS: L=15W=3 ___ .

TEST PIT DEPTH

(feet below land surface)

TEST PIT DESCRIPTION

POINT FROM TO
1 0.0 3.0 Paper residuals, gray GLEY 1 5/N, saturated, 3” to 6” standing water
3.0 4.0 Clayey organic soil, dark yellowish brown 10 YR 4/4
2 0.0 2.0 Paper residuals, gray GLEY 1 5/N, saturated, 6 standing water
2.0 3.0 Clayey organic soil, dark yellowish brown 10 YR 4/4
3 0.0 2.0 Paper residuals, gray GLEY 1 5/N, saturated, 6” standing water
2.0 3.0 Clayey organic soil, dark yellowish brown 10 YR 4/4
4 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2, 6” standing water
0.5 2.5 Paper residuals, gray GLEY 1 5/N
2.5 3.0 Organic soil (peat)
5 0.0 1.0 Topsoil with organics, very dark grayish brown 10 YR 3/2, 6” standing water
1.0 1.5 Paper residuals, gray GLEY 1 5/N
1.5 2.5 Organic soil (peat)
6 0.0 1.0 Topsoil with organics, very dark grayish brown 10 YR 3/2, 6” standing water,
water coming into excavation really fast, difficult to see anything below 1.0°
7 0.0 2.0 Organic soil (peat) mixed with topsoil, some paper residuals layered within
' peat/topsoil

EAWPMSNWPITW0-05 1 TOSZI05 1 1703-002.D0X 0772108




TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08
LOCATION: Wetland (north of landfill) CONTRACTOR: Mateco
TEST PIT: RDTP-02 DATE: June 9, 2008
TIME BEGIN: 14:35 TIME END: 15:00

TEST PIT DIAGRAM - PLAN VIEW
B Salinl ol o Je R/ iatll e e B/ el il e e Tl ol e BB

" . ’{v‘P-o:r; SU\WE‘? STRKE

Grid interval = 1 foot

TEST PIT DIMENSIONS: L=10,W=15
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
POINT FROM TO
1 0.0 2.0 Topsoil with organics (saturated), dark gray 10 YR 3/1, 2" ponded water
2 0.0 0.66 Paper residuals, light gray GLEY 1 7/N (moist)
0.66 2.0 Topsoil with organics, very dark gray 10 YR 3/1, saturated, depth to water = 12”
3 0.0 0.66 Paper residuals, light gray GLEY 1 7/N, moist
0.66 2.33 Topsoil with organics, dark gray 10 YR 3/1, saturated, depth to water = 12”

EAWPMSNWYTH-0S 1 ETOS\ZI005 LT708-002.DOC 67721103




PROJECT:

LO

CATION:

TEST PIT:
TIME BEGIN:

12™ Street Landfill

TEST PIT LOG

PROJECT NO.:  00-05117.08

Wetland (northeast corner of landfill) CONTRACTOR: Mateco

RDTP-03
13:40

TEST PIT DIMENSIONS:
TEST PIT DEPTH

(feet below land surface)

DATE: June 9, 2008
TIME END: 14:10

TEST PIT DIAGRAM - PLAN VIEW

T T T AT T AT T AT TSI E T T
] ! 1 1 '
! 1 1 i 1
1 1 1 I !
o Rty |
| . , ST :
1 i ! 1 1
] i 1 I I
_____ R A 1 N I
[] 1 I 1 ]
! ) ! 1 1

1 : ! 1 1 /\)
1 ] 1 1 1
1 ! ! | 1
1 L Lo Lo '
- 3 1 i i i
1 1 1 | 1
1 1 1 1 ]
| 1 ) ! 1
1 ] 1 ] 1
s ) I, Lo e e e - = 1
) 1 ) ) 1
1 1 ! 1 )
1 ! ! | |

Grid interval = 1 foot
L=9,W=15

TEST PIT DESCRIPTION

POINT FROM TO
1 0.0 1.5 Topsoil with organics, grayish brown 10 YR 3/2, depth to water = 1.5’
2 0.0 1.0 Topsoil with organics, grayish brown 10 YR 3/2, depth to water = 1.5’
1.0 2.5 Sand (silty, poorly graded), yellowish brown 10 YR 5/6
25 4.5 Clayey sand, brown 10 YR 5/3
3 0.0 0.66 Paper residuals, light gray GLEY 1 7/N, depth to water = 1.5’
0.66 2.16 Sand, yellowish brown 10 YR 5/6

FAWPMSNAPITYX-05 LIS\ZM00511708-002.DOC 017721408




TEST PIT LOG
PROJECT: 12™ Street Landfill PROJECT NO.: 00-05117.08
LOCATION: MDNR Property CONTRACTOR: Mateco
TEST PIT: RDTP-04 DATE: June 9, 2008
TIME BEGIN: 10:40 TIME END: 11:00

TEST PIT DIAGRAM - PLAN VIEW

(DS T T A T T A C e T IS ST T
[ o t | ] ] 1
L I 1 ] ] |
[N ] 1 ] ] 1
] 1 I 1 § I
T ! 1 1 1 1
(==--- T--=--- r-——--- r-—---- nfialiadialialin I
r I I ] ] ¥
oo L[] | :
L 1 1 1 1 1
) ] 1 ] 1 ]
__________________ ol i %
- : AR I |
[ 1 I ] ] 1 N
C I I J AJ—Rvﬁ«ﬂsuwefl
R R Bt - b LR
i 1 1 O 1 1 t
[ 1 1 } ] I
| ol 1 I ] ] t
- i | 1 1 1
le e e o - Ao___ - Loeooo Lo____ oo t
L 1 | 1 1 !
| 1 I 1 1 ]
r 1 ' | 1 1
Grid interval = 1 foot
TEST PIT DIMENSIONS: L=8,W=15%
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
POINT FROM TO
1 0.0 1.0 Topsoil with organics, very dark grayish brown 10 YR 3/2
1.0 2.0 Sand (poorly graded), yellowish brown 10 YR 5/6
2 0.0 0.5 Paper residuals, light gray GLEY 1 7/N
0.5 1.5 Sand (poorly graded), yellowish brown 10 YR 5/6, some topsoil layering
3 0.0 0.5 Paper residuals, light gray GLEY 1 7/N
0.5 1.5 Sand (poorly graded), yellowish brown 10 YR 5/6, some topsoil layering

EAWPMENWITUN-0S 1 T0Z0031 1705-002.DOC 17721008




R T S I ol aE Su Ty Tan S m e

TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08
LOCATION: MDNR Property CONTRACTOR: Mateco
TEST PIT: RDTP-05 DATE: June 9, 2008
TIME BEGIN: 11:05 TIME END: 11:20
TEST PIT DIAGRAM - PLAN VIEW
IS r T T A Fr TS T AT IS C T IO
- 1 ] ] 1 |
L 1 ] ] 1 1
" ! e I :
1 ] 1 1 1
f=---- T-- 7 gl el mmmm-- )
| ] ] 1
- ] ] 1
[ 1 ] | ®
N 1 1 1
L] AU N U I L e !
1 1 | L}
r ] ] ]
S o v
L ) ] 1
o) LD * T I
- G :
r i ] 1 ] {
= ] I ] | ]
- ] ] ] I ]
le e e oo Ao oo L_o____ I N 1
1 ] ] I 1 1
r 1 ! i -D\DTP" 0§ |
! ! : 'SuRJ& Srpee
Grid interval = 1 foot
TEST PIT DIMENSIONS: L=18,W=15%
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
POINT FROM TO
1 0.0 1.0 Topsoil, very dark grayish brown 10 YR 3/2
1.0 3.0 Silty sand (poorly graded), yellowish brown 10 YR 5/6
2 0.0 1.0 Topsoil, very dark grayish brown 10 YR 3/2
1.0 3.0 Silty sand (poorly graded), yellowish brown 10 YR 5/6
3 0.0 1.0 Topsoil, very dark grayish brown 10 YR 3/2
1.0 3.0 Silty sand (poorly graded), yellowish brown 10 YR 5/6
4 0.0 0.66 Paper residuals, light gray GLEY 1 7/N
0.66 Silty sand (poorly graded), yellowish brown 10 YR 5/6

2.66

FAWPMSNWPYNG0-0511T7WSVZ0005 1 1703-002.DOC 07221108
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TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08
LOCATION: MDNR Property CONTRACTOR: Mateco
TEST PIT: RDTP-06 DATE: June 9, 2008
TIME BEGIN: 11:35 TIME END: 11:55
TEST PIT DIAGRAM - PLAN VIEW

o St ol e e e\l e e e e i s e e B Sl i e e

[ 1 1 1 ] 1

[ 58 ] | ] ] |

I 1 1 1 1 1

|_ 1 1 1 1 !

] ] | ] 1 |

(=== T==-=-=- r=-=-=- r=--=-= | 1

[ 1 ] I 1 ]

- 1 1 1 ] ]

L b RTR 0l SURVE/STALE | !

I_ ] 1 ] 1 1

[ & """ | 1

D) YO

- He . O \ :

[ 1 ] ] ] 1

L. I ] ] ] 1

Voo 1 ____ Lo | e __ 1

I_ I 1 ] ] 1

1 1 1 ] ] ]

r [} 1 1 1 1

[ | I ] 1 |

- ! 1 1 1 1

| S, S | Lo - | |

1 1 1 1 1 1

I_ ] I | | t

1 I 1 ] 1 ]

a Grid interval = 1 foot
TEST PIT DIMENSIONS: L=10,W=15

TEST PIT DEPTH

(feet below land surface)

TEST PIT DESCRIPTION

=

POINT FROM TO
1 0 1.0 Topsoil, very dark grayish brown 10 YR 3/2
1.0 2.5 Silty sand (poorly graded), yellowish brown 10 YR 5/6
2 0 2.0 Topsoil, very dark grayish brown 10 YR 3/2
2.0 4.0 Silty sand (poorly graded), yellowish brown 10 YR 5/6
3 0 0.66 Paper residuals, light gray GLEY 1 7/N
0.66 3.66 Silty sand (poorly graded), yellowish brown 10 YR 5/6

FAWPMSNWYT0-0SEITOSZ0005 11 705-002.DOC 17/21/08




TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08
LOCATION: MDNR Property CONTRACTOR: Mateco
TEST PIT: RDTP-07 DATE: June 9, 2008
TIME BEGIN: 12:05 TIME END: 12:15
TEST PIT DIAGRAM - PLAN VIEW
ST T TS T E T T AT T AT TS T R TY
[ od ] ] 1 1 ]
[ ] ] 1 I ]
I 1 ] 1 ] ]
R ! ! ' ! 1
1 ] 1 ] ] ]
(----- T----- r-—---- r-—---- === i
r 1 I ] ] 1
- ] 1 ] ] I
L ] ] 1 1 ]
L 1 1 1 1 1
I. ______ | 1 o .. 1
1 1 1
-1 o—Jo  xpep
- 1 ] 1 ! sukve\/ $we
[ 1 ] [} 1 '
V) 1) | I Lo e |, t
I_ 1 ] 1 ] ]
I I i 1 ] ]
r t ] 1 ] ]
] ] [} ] 1
[ 5 ] ] 1 ] 1
I, Ao ___ Lo L em o e o I
L t 1 t 1 1
I_ ] 1 ] 1 1
1 ] 1 ] 1 |
B Grid interval = 1 foot
TEST PIT DIMENSIONS: L=5,W=15%
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION

POINT FROM TO
1 0.0 0.5 Topsoil, dark grayish brown 10 YR 3/2
0.5 2.5 Sand (poorly graded), yellowish brown 10 YR 5/6
2 0.0 0.66 Paper residuals, light gray GLEY 1 7/N
0.66 2.66 Sand (poorly graded), yellowish brown 10 YR 5/6

EAWPNMSNWPITV-051 I 7WSZO003 1 1708-002.DOC (77721708
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TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08
LOCATION: Asphalt Plant Property CONTRACTOR: Mateco
TEST PIT: RDTP-08 DATE: June 12, 2008
TIME BEGIN: 9:10 TIME END: 9:30
TEST PIT DIAGRAM - PLAN VIEW
L= S T T T TS T T TS F T
[ ] I 1 1 1
[ ] ! ] 1 ]
L 1 ] ] 1 1
l_ ] ] ] ] ]
! 1 ] ) ] |
(—=--- T----- r----- r-——--- it I
- | 1 1 ] |
1 1 ] ] ]
L [} 1 1 ] ]
L 1 1 i 1 1
l. ______ Vo] L | . 1
: : : —Toe oF | lund bl Sigpe
r 1 ] ] ] 1
[ N 1 ] ] 1
R B 22 L S L. L Edie, of
| 1 1 = 1
A | foplt o
+ ' 1N ! 1 Badeence, B4
[ ] 1 I ]
oo D R e oo
N [ ! ! !
l_ 1 I ] ] 1
l_ I ] ] ] |
Sridts T
Nt 4o Scale
TEST PIT DIMENSIONS: L=5wW=3%
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
FROM TO
0.0 1.5 Dark-brown topsoil with gravel, dry, loose
1.5 2.0 Paper residuals, dry, loose, gray GLEY 1 5/N
2.0 3.0 Grayish-/Blackish-brown sand with gravel, dry, loose

EAWPMSENPITAX-05 1 17W08VZI00511708-002.DOC  (7/07/08




TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: ~ 00-05117.08
LOCATION: Asphalt Plant Property CONTRACTOR: Mateco
TEST PIT: RDTP-09 DATE: June 11, 2008
TIME BEGIN: 13:00 TIME END: 13:20
TEST PIT DIAGRAM - PLAN VIEW

ST T TS T T AT T e T T T I I T T

[od 1 ] ] 1 1

[ 1 ] 1 1 ]

[N 1 1 ] 1 1

_ 1 1 ] ] 1

1 1 1 i I 1

(==-==- B r====-= r====--= | I 1

r 1 1 1 ] |

- [} 1 1 1 ]

L 4 ] ] 1 1 &

N } 1 1 1 1

I. ______ | . o o __ __ - 1

) ) 1 1 1 1

r 1 1 ] t ]

[ 1 [} T t

S ik O G : N

b P SuRieY I R

A N o | :

r 1 t ° 1 1

| 1 ] ] ]

— 1 ! 1 1 1

| R [ L ____ | I | I, 1

s 1 i 1 1 1

I_ 1 ] ] [} 1

1 1 1 1 1 1

- Grid interval = 1 foot
TEST PIT DIMENSIONS: L=9,W=3

TEST PIT DEPTH

(feet below land surface)

TEST PIT DESCRIPTION

POINT FROM TO

1 0.0 1.0 Topsoil with gravel, very dark grayish brown 10 YR 3/2

1.0 3.0 Paper residuals, light gray GLEY 1 7/N (extended to bottom of test pit)
2 0.0 1.0 Topsoil with gravel, very dark grayish brown 10 YR 3/2

1.0 1.2 Asphalt

1.2 11.2 Paper residuals, light gray GLEY 1 7/N, depth to water = ~11.0°, cattails
3 0.0 1.0 Topsoil with gravel, very dark grayish brown 10 YR 3/2

1.0 1.2 Asphalt

1.2 11.2 Paper residuals, light gray GLEY 1 7/N, depth to water = ~11.0, cattails

EMVPMSNSPITUN)-05 LE7W0S\ZR05 11708-002.D0OC (37721408
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PROJECT:
LOCATION:
TEST PIT:
TIME BEGIN:

TEST PIT LOG
12" Street Landfill PROJECT NO.: 00-05117.08
Asphalt Plant Property CONTRACTOR: Mateco
RDTP-10 DATE: June 27, 2008
9:30 TIME END: 12:30
TEST PIT DIAGRAM - PLAN VIEW
St R e R e ol e
] ] 1

IRV S B A S

|_ ('w ] ] ID~ ] ]

i 1 1 l\lorulxoj:\l S | i

(—===-= rTe==T== T i I }

r

-

L

5_—_ \J\k:j\'ﬂ)'/\ ?r'\' (a’pprb){. S“‘OIS
<

s Vi
DY -1
(O i et sk e A
ot T e
TEST PIT DIMENSIONS: Western Pit: L=50",W=3’
Northern Pit: L=6", W =3’
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
FROM TO
Northern Pit 0 0.5 Cattails, organic topsoil, dark brown
0.5 4.0 Gray residuals, moderate density, GLEY 1 5/N, thick, no odor
4.0 Medium brown peat, dry, compact
Western Pit 0 0.5 Dark-brown organic topsoil, cattails
0.5 35 Brown mottled clay, no odor, gray and black streaks, seem to be associated
with decaying organic matter
3.5 Peat

Note: Significant standing water over entire test pitting area

EAWPMSNWPIT0-05 11 7\08\Z(X)05 11708-002.DOC  07/07/08




TEST PIT LOG

PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08

LOCATION: Asphalt Plant Property CONTRACTOR: Mateco

TEST PIT: RDTP-il DATE: June 27, 2008

TIME BEGIN: 11:00 _ TIME END: 11:45

TEST PIT DIAGRAM - PLAN VIEW
TR el i A bt ol g i IRl all ol e S Tl ol s B!
o] I I [} | I
59 ] | | I_ 1
. | 1 1 I [
[ ! I 1 | i
R S S S e (catlails)
- ! X : :
[ 1 I [}
e N L I
i I [} |
oo : N N
G2 i I
b e e o e . 1
l_ I | ] 1
i I 1 I 1 1
r ] | | 1 ]
Col o (osded oned)
S FE AU Leooo- Cemmea e e oo - I
] 1 ] 1 1 i
1 [} 1 ! 1 i
i 1 Y\OjLI Jro Sa:.lel I t
— \Z _ ._.Go&, oF ladst\. . _—  _
TEST PIT DIMENSIONS: L=10,W=3
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
FROM TO
0 0.5 Black, gritty sediment (fly ash or asphalt fines?)
0.5 4.0 Gray GLEY | 5/N, residuals, no odor, moist in bottom
4.0 Moderate-/Dark-brown peat, dry, compact

Note: No standing water in area; much easier test pitting than with RDTP-10

FAWENIS NP OG0T DD B s S V70802 D00 070508




TEST PIT LOG
PROJECT: 12" Street Landfill PROJECT NO.: 00-05117.08
LOCATION: Southern Landfill Property Line CONTRACTOR: Mateco
(southwest corner)
TEST PIT: RDTP-12 DATE: June 11, 2008
TIME BEGIN: 15:25 TIME END: 15:50
TEST PIT DIAGRAM - PLAN VIEW
T TS T T AT ST T I TSI TATITIT
[ 1 1 ] 1 1
I 1 1 ! 1 1
l_ | 1 1 1 |
1 | | 1 ] !
r I 1 1 1 t
== - - B R T ol o I A 1
| ] 1 ]
L I t i
L 1 ! ]
! I I 1
r I 1 1
(= === R Al el R Fe---- 1
- | ! 1
L ] ] 1
" | 1 [
L 1 1 |
¢ ] ] ]
_____ a--- SO
- . . I N
v : L SRD8-p grAkE |
L 1 1 1 1 1
oo | o] ] L ___ I ______ |
1 1 1 1 1 1
~ I 1 1 1 t
[ | 1 ] 1 1
Grid interval = 1 foot
TEST PIT DIMENSIONS: L=12’, W=3
TEST PIT DEPTH
(feet below land surface) TEST PIT DESCRIPTION
POINT FROM TO
1 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2
0.5 5.5 Poorly graded sand with boulders, yellowish brown 10 YR 5/4
2 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2
0.5 2.5 Poorly graded sand with boulders, yellowish brown 10 YR 5/4
3 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2
0.5 2.5 Poorly graded sand with boulders, yellowish brown 10 YR 5/4
4 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2
0.5 2.5 Poorly graded sand with bricks
5 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2
0.5 2.5 Poorly graded sand with bricks
6 0.0 0.5 Topsoil with organics, very dark grayish brown 10 YR 3/2
0.5 25 Poorly graded sand with some paper residuals, bricks

LXWPMSNAPIT00-05117:08:20005 1 1708-002.DOC  07:09:0%
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Appendix B
Photographs

RMT, Inc. | Weyerhaeuser Company
AWPMSN\PJT\00-05117\08\R0005  1708-001.DOC

Final August 2008



Photographic Log

Client Name
Weyerhaeuser

Site Location
12th Street Landfill

Project No.
00-05117.08

Photo No. |Date
1 6/11/08

Description

Excavating test pit RDTP-01
within the wetland. Notice the
water in the excavation
(looking southwest).

Photo No. Date
2 6/9/08

Description

Excavating test pit RDTP-02
(looking south).

I:\WPMSN \PJT\00-05117\ 08\ Z000511708-003.DOC

PhotoLog Form




RMT _
Photographic Log
Client Name Site Location Project No.
Weyerhaeuser 12t Street Landfill 00-05117.08
Photo No. | Date
3 6/11/08
Description

Excavation of test pit RDTP-09.

Photo No. Date
4 6/10/08
Description

Advancing a Geoprobe® soil

boring at RDB-13 (looking east).

L\WPMSN\PJT\00-05117\08\ Z000511708-003.DOC

PhotoLog Form




RIVI” .
Photographic Log
Client Name Site Location Project No.
Weyerhaeuser 12t Street Landfill 00-05117.08
Photo No. Date
5 6/27/08
Description

Excavation of test pit RDTP-10

(looking south)

Photo No. Date
6 6/27/08
Description

Standing water within wetland
at test pit RDTP-10 (looking

northwest).

I:\WPMSN\PJT\00-05117\08\ Z000511708-003.DOC

O

)

PhotoLog Form



file://I:/WPMSN/PJT/00-05117/08/Z000511708-003.DOC

Photographic Log
Client Name Site Location Project No.
Weyerhaeuser 12th Street Landfill 00-05117.08
Photo No. Date
7 6/10/08
Description

Advancing a Geoprobe® soil

boring at RDB-03 (looking

south).

L \WPMSN\PJT\00-05117\08\ Z000511708-003.DOC

PhotoLog Form
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Appendix C
Sampling Results for Water Supply Well
on Asphalt Plant Property

RMT, Inc. | Weyerhaeuser Company
TAWPASN\JT\00-05117108\R0005 1 1 708-001.DOC Final August 2008




_‘I—‘ Q m C E plione 231.773.5998 Traca Analytical Labaracories, Inc.
- toll-free 800.733.5998 2241 Black Creek Road
fax 231.773.6537 Muskegon, M1 49444-2673

the Acience of compliance info@trace-labs.com
www.trace-tabs.com

July 29, 2008

Ms. Jennifer Overvoorde

RMT, Inc.

2025 E. Beltline Ave. SE Suite 402
Grand Rapids, M| 49546

Phone: (616) 975-5415
Fax: (616) 975-1098

RE: Trace ID: T0O8G091

Dear Ms. Overvoorde:
Enclosed are your analytical results associated with your project for 12th St. Landfill / 5117.08.
The results were obtained from MDEQ.

Thank you for working with Trace. If you have questions concerning this report, please contact me at
231.773.5998 or by email at jmink@trace-labs.com.

¢/ Jon Mink !
Project Manager

Enclosures

TRACE OPERATES IN COMPLIANCE WITH THE DEPARTMENT OF DEFENSE
QUALITY SYSTEMS MANUAL FOR ENVIRONMENTAL LABORATORIES

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report iD: TO8G091 FINAL 07 29 08 0902
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-—I—' R r—l C E phone 231.773.5998 Trace Analytical Laboratories, Inc.
— roll-free. 800.733.5998 2241 Black Creek Road
fax 231.773.6537 Muskegon, Mi 49444-2673

the Acience of compliance info@trace-labs.com
www.trace-labs.com

S MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
a", DRINKING WATER LABORATORY
USEPA Region V Drinking Water Cert. No. MIO0003
P.O. Box 30270
Lansing, Ml 48909
TEL: (517) 335-8184 Sample Number

FAX: (517) 336-8662 LC26884

Official Laboratory Rep.ort

Report To: TRACE ANALYTICAL LABS
2241 BLACK CREEK RD
MUSKEGON Ml 49444

System Name/Owner. WSSN/Paol ID:

Collection Address: 12TH ST LANDFILL, Source: Other

Collected By: SCOT MIDDLEBROOK Site Code: ID T086091

Township/Well#/Section: /" Coliector: Other

County: Unknown Date Collected:  07/08/2008 08:01

Sample Point: RwW-1 Date Received:  07/11/2008 12:18

Water System: Other Purpose: Other
Sample Comment LC26884 Sample was not submitted in a DEQ Drinking Water Laboratory sampling unit.

Quality control check for that (ot of sampling units was not performed by the DEQ
taboratory.
TESTING INFORMATION REGULATORY INFORMATION
Resull Date RL MCL/AL
Analyte Name (maiL) Tested (mgit) (maiL) Method CAS #
Aromatic Compounds by GC/MS
1 Methylnaphthalane Not Detected 07/22/2008 0.001 EPA 5256.2 90-12-0
2 Chleronaphthalene Not Detected 07/22/2008 0.001 EPA 525.2 - 91-58-7
2 Methylnaphthalene Not Detacted 07/22/2008 0.001 EPA 525.2 91-57-6
2.4 Dinitrotoluene Not Detected 07/22/2008 0.001 EPA 525.2 121-14-2
2,6 Dinitrotoluene Not Detected 07/22/2008 0.001 EPA 525.2 606-20-2
Acenaphthene Not Detected 07/22/2008 0.001 EPA §25.2 83-32-9
Acenaphthylene Not Detaected 07/22/2008 0.001 EPA 525.2 208-96-8
Anthracene Not Detected 07/22/2008 0.001 EPA 525.2 120-12-7
Benzo[a)anthracene HNot Detected 07/22/2008 0.001 EPA 525.2 56-55-3
Benzo[alpyrens Not Detected 07/22/2008 0.00006 0.0002 EPA 5§25.2 6§0-32-8
Benzo[b)fluoranthene Not Detected 07/22/2008 0.001 EPA 525.2 205-99-2
Benzo{g.h.i]perylene Not Detected 07/22/2008 0.001 EPA 525.2 191-24-2
Benzolk]fluoranthene Not Detected 07/22/2008 0.001 EPA 525.2 207-08-9
Chrysene Not Detected 07/22/2008 0.001 EPA §25.2 218-01-9
Di(2-athylhexyljadipate Not Detected 07/22/2008 0.0006 0.4 EPA 525.2 103-23-1
Di(2-ethythexyl}phthalate Not Detected 07/22/2008 0.0006 0.008 EPA 525.2 117-81-7
Dibenz{a,h)anthracene Not Delected 07/22/2008 0.001 EPA 525.2 53-70-3
Fluoranthene Not Detected 0712242008 0.001 EPA 525.2 206-44-0
Fluorene Not Detected 07/22/2008 0.001 EPA 525.2 86-73-7
Indeno(1,2,3,c.d}pyrene Not Detected 07/22/2008 0.001 EPA 525.2 193-39-5
Phenanthrene Not Detected Q7/22/2008 0.001 EPA 525.2 85-01-8
Pyrene Not Detected 07/22/12008 0.001 EPA §25.2 129-00-0
CAS# : Chemical Abstract Servica Ragistry Numbar mo/L : milligrarns / Liter {(ppm) Laboratory Cantacts
MCL : Maximum Contaminant Level ppm : parts par million Onnking Water Unit Mgr: Julia Piapaer
AL : Aclion Level MPN : Most Probable Number Syatems Mgmt. Unit Mgr: Gearge Krisztian
RL: Reporting Limit CFU : Colony Forming Unlt
By autharity of PA 368 of 1978 as amendad Work Ordor BO702430_01 Report Created on:  7/23/2008  4:12:25PM Page 1of 5

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.
Report ID: TO8G091 FINAL 07 29 08 0902
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phone 231.773.5998
toll-free 800.733.5998
fax 231.773.6537

Trace Analytical Laboratories, Inc.
2241 Black Creek Road

Muskegon, M1 49444-2073

info@trace-labs.cam
www.trace-labs.com

DRINKING WATER LABORATORY
USEPA Region V Drinking Water Cert. No. MIQ0003

P.O. Box 30270

Lansing, Ml 48909
TEL: (517) 335.8184

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

Sample Number

FAX: (517) 335-8562 LC26884
TESTING INFORMATION REGULATORY INFORMATION
Result Date RL MCU/AL
Analyte Name (maiL) T Tested (ma/l) (ma/L) Method CAS #
A compound tentatively identified as 2,4-di-tect-butyt-phenot was detected.
Pesticides Analysis by GC/MS
4,4'-DDD Not Detected 07/21/2008 0.001 EPA §25.2 72-54-8
4.4-DDE Not Detacted Q7/21/2008 0.001 EPA 525.2 72-55-9
4,4'-DDT Not Detected 07/21/2008 0.001 EPA 525.2 50-29-3
Acetochlor Not Detected 07/21/2008 0.001 EPA 525.2 34256-82-1
Alachlor Not Detected 07/21/2008 0.0002  0.002 EPA 525.2 15972-60-8
Aldrin Not Detected 07/21/2008 0.0004 EPA 525.2 308-00-2
alpha-Chiardane Not Detected 07/21/2008 0.0002 0.002 EPA 525.2 6103-71-9
alpha-Endosulfan Not Detected 07/21/2008 0.001 EPA 525.2 959-98-8
Amaetryn Not Detected 07/21/2008 0.001 EPA 525.2 834-12-8
Atrazine Not Dstected 07/21/2008 0.0002 0.003 EPA 525.2 1912-24-9
beta-Endosulfan Not Detected 07/21/2008 0.001 EPA 525.2 33213-65-9
Bromacll Not Detected 07/21/2008 0.002 EPA 525.2 314-40-9
Butachlor Not Detected 07/21/2008 0.002 EPA 525.2 23184-66-9
Butylate Not Detected 07/21/2008 0.002 EPA 525.2 2008-41-5
Carboxin Not Detected 07/21/2008 0.002 EPA 525.2 5234-68-4
Chlorothalonil Not Detected 07/21/2008 0.001 EPA §25.2 1897-45-6
Cycloate Not Detected 07/21/2008 0.002 EPA 525.2 1134-23-2
Cyprazine Not Detected 07/21/2008 0.001 EPA 525.2 22936-86-3
Dieldrin Not Detected 07/21/2008 0.0005 EPA 525.2 60-57-1
Diphenamid Not Detected 07/21/2008 0.001 EPA 525.2 867-51-7
Endrin Not Detected 07/21/2008 0.00005 0.002 EPA 525.2 72-20-8
Endrin aldehyde Not Detected 07/21/2008 0.002 EPA 5252 7421-93-4
EPTC Not Detected 07/21/2008 0.001 EPA 525.2 759-94-4
gamma-Chlordane Not Detected 07/21/2008 0.0002 0.002 EPA 525.2 5103-74-2
Heptachloc Not Datected Q7/21/2008  0.00008 0.0004 EPA 525.2 76-44-8
Heptachior epoxide Not Detected 07/21/2008 0.00004 0.0002 EPA 525.2 1024-57-3
Hexachlorabenzene Not Detected 07/21/2008 0.0001 0.001 EPA 525.2 118-74-1
Hexachlorocyclohexane (alpha-BHC) Not Detected 07/21/2008  0.001 EPA 525.2 319-84-6
Hexachloracyclohexane (beta-BHC) Not Detected 07/21/2008 0.001 EPA 5§25.2 319-85-7
Hexachlorocyclohexane (delta-BHC) Not Detected 07/21/2008 4.001 £PA 5282 319-85-8
Hexachlorocyclopentadiene Not Detected 07/21/2008 0.0002 0.05 EPA 525.2 77-47-4
Hexazinone Not Detected 07/21/2008 0.003 EPA 525.2 51235-04-2
Lindane (gamma-BHC) Not Detected 07/21/2008 0.00004 0.0002 EPA 525.2 58-89-9
Methoxychlor Not Detected 07/21/2008 0.0001 0.04 EPA 525.2 72-43-5
Metalachlor Not Detected 07/21/2008 0.001 EPA 525.2 51218-45-2
Metribuzin Not Detected 07/2112008 0.001 EPA 5252 21087-64-9

Maximum Contaminant Level
Action Lavel
Reporting LImit

MCL
AL:
RL:

CAS# : Chemical Abstract Service Registry Number

mg/t.: eniltigramas / Liter (ppm)

pom : paris par miliion

MPN : Most Probable Number
CFU : Colony Forming Unit

Laboratory Conlacts
Drinking Water Unit Mgr: Julla Pleper
Syslems Mgmt. Unit Mgr: George Krisztian

By autharity of PA 368 of 1978 ae ar

Report ID: T0O8G091 FINAL 07 29 08 0902

Work Ordar B0702330_0T

Report Created on:

CERTIFICATE OF ANALYSIS

72312008

4:12:25PM
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Trace Analytical Laborataries, Inc.

2241 Black Creek Road

Muskegon, Ml 49444-2673

info@trace-labs.com
www.trace-fabs.com

'A‘ MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
. -, DRINKING WATER LABORATORY
USEPA Ragion V Drinking Water Cert. No. MIO0003

P.0. Box 30270
Lansing, Ml 48809
TEL: (517) 335-8184

Sampie Number

FAX: (617) 335-8562 LC256884
TESTING INFORMATION REGULATORY INFORMATION
Result Date RL MCU/AL
Analyte Name (maiL) Tested (mg/L) (ma/L) Method CAS #
Pesticides Analysis by GC/MS
Moalinate Not Detected 07/21/2008 0.002 EPA 525.2 2212-67-1
Octachlorocyclopentene Not Detected 07/21/2008 0.002 EPA 525.2 706-78-5
PCB (aroclor 1016) Not Detected 07/21/2008 0.0001 0.0005 EPA §25.2 12674-11-2
PCB (aroclor 1221) Not Detected 07/21/2008 0.0001 0.0005 EPA 525.2 11104-28-2
PC8 (aroctor 1232} Not Detacted Q07/21/2008 0.0001 0.0005 EPA 525.2 11141-16-5
PCB (aroclor 1242) Not Detected 07/21/2008 0.0001 0.0005 EPA 525.2 53469-21-9
PCB (aroclor 1248) Not Detacted 07/24/2008 0.0001 0.0005 EPA 525.2 12672-29-6
PCB (aroclar 1254) Not Detected 07/21/2008 0.0001 0.0005 EPA 525.2 11097-69-1
PCB (aroclor 1260} Not Datected 07/21/2008 0.0001 0.0005 EPA 525.2 11096-82-5
Polybrominated biphenyls Not Detected 07/21/2008 0.001 EPA 525.2 59536-65-1
Prometon Nol Detected 07/21/2008 0.001 EPA 525.2 1610-18-0
Pronamide Not Detected 07/21/2008 0.001 EPA 525.2 23950-58-5
Propachlor Not Detected 07/21/2008 0.001 EPA 525.2 1918-16-7
Propazine Not Detected 07/21/2008 0.001 EPA 525.2 139-40-2
Simazine Not Detected 07/21/2008 0.0002 0.004 EPA 525.2 122-34-9
Tebuthiuron Not Detected 07/21/2008 0.005 EPA 5252 34014-18-1
Terbacil Not Detected 07/21/2008 0.002 EPA 525.2 59002-51-2
Toxaphene Not Detected 07/21/2008 0.001 0.003 EPA 525.2 8001-35-2
Trifluralin Not Detected 07/21/2008 0.001 EPA 525.2 1582-09-8
A compound tentatively identified as 2,4-di-tcrt-butyl-phenod was detected.
Volatile Organic Compounds
1,1 Dichloroethane Not Detected 07/18/2008 0.0008 EPA 524.2 75-34-3
1,1 Dichloroethylene Not Detacted 07/18/2008 0.0005 0.007 EPA 524.2 76-35-4
1,1 Dichloropropene Not Detected 07/18/2008 0.0005 EPA 524.2 £63-58-6
1.1,1 Trichlorosthane Not Detected 07/18/2008 0.0005 0.2 EPA 524.2 71-55-6
1.1,1,2 Tetrachloroethane Not Detected 07/18/2008 0.0005 EPA 524.2 630-20-6
1.1,2 Trichloroethane Not Detacted 07/18/2008 0.0005 0.005 EPA 524.2 798-00-5
1,1,2,2 Tetrachioroethane Not Detected 07/18/2008 0.0005 EPA 524.2 79-34-5
1.2 Dichlorobenzene Not Detected 07/1812008 0.0005 0.6 EPA 524.2 95-50-1
1.2 Dichioroethane Not Detected 07/18/2008 0.0005 0.005 EPA 524.2 107-06-2
1,2 Dichloropropane Not Detected 07/18/2008 0.0005 0.005 EPA 524.2 78-87-5
1.2,3 Trichiorobenzene Not Detected 07/18/2008 0.0005 EPA 524.2 B87-61-6
1,2,3 Trichloroprapane Not Detected 07/18/2008 0.0005 EPA 5242 96-18-4
1,2,4 Trichlorobenzene Not Detected 07/18/2008 0.0005 0.07 EPA §24.2 120-82-1
1,2,4 Trimethylbenzene Not Detected 07/18/2008 0.0005 EPA 524.2 95-63-6
1.3 Dichlorobenzene Not Detected 07/18/2008 0.0005 EPA 524.2 541-73-1
1,3 Dichloropropane Not Detected 07/18/2008 0.0005 EPA 524.2 142-28-9
1,3,5 Trimethylbenzene Not Detected 07/18/2008 0.000s8 EPA 524.2 108-67-8

CAS#: Chemical Abstract Service Reglsiy Number
MCL : Maximum Contaminant Lave!

AL : Action Level

RL ;. Reporting Limit

mg/L : milligrams / Liter (ppm)
ppm : parils per miltion

MPN : Most Probable Number
CFU : Colony Famming Unit

Laboratory Contacts
Drinking Water Unlt Mgr. Julla Piepar
Syatema Mgmt. Unit Mgr: George Krisztian

By authonty of PA 368 of 1878 as amended Work Order 30702330_01

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Report ID: TOBG091 FINAL 07 29 08 0902

Report Created on: 7/23/2008

4.12:25PM

Page 3 of 5


http://www.trace-labs.com

Methy! ethyl ketone
Methyl isobutyl ketone

Methyl-tert-butyl ether (MTBE)

Naphthalene
n-Butylbenzene
Nitrobenzene
n-Propyibenzene
o-Chlorotoluens
o-Xylene
p-Chlorotoluens
p-lsopropyltoluene
sac-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachioroethylane

Not Detected
Not Detected
Not Detacted
Not Detectsd
Not Detected
Not Ostacted
Not Detected
Not Detected
Mot Detectad
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

I —T-. g rq : E phone 231.773.5968 Trace Analytical Laboratories, Inc.
— roll-free 800.733.5998 2241 Black Creek Road
231.773.6537 Muskegon, M! 49444-2673
I the acience of compliance info@trace-labs.com
www.trace-labs.com
I'f—m MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
l — -',' DRINKING WATER LABORATORY
USEPA Region V Drinking Water Cert. No. MI0D0Q03
P.O. Box 30270
ing, Ml 48309
Tléﬂl?:s(5$7) 335-8184 Sample Number
' FAX: (517) 335-8562 LC26884
TESTING INFORMATION REGULATORY INFORMATION
Result Date RL MCL/AL
l Analyte Name (mgiL) \I Tested (mg/L) I (mglL) Method CAS #
Valatlle Organlc Compounds
1,4 Dichlorobenzene Not Detected 07/18/2008 0.0005 0.075 EPA 524.2 106-46-7
2,2 Dichloropropane Not Detacted 07/18/2008 0.0005 EPA 524.2 594-20-7
Benzene Not Detected 07/18/2008 0.0005 0.005 EPA 524.2 71-43-2
Bromobenzene Not Detacted Q7/16/2008 0.0005 EPA 524.2 108-86-1
Bromochloromethane Not Detected a7/18/2008 0.0005 EPA 5242 74-97-5
Bromodichloromethane Not Detected 07/18/2008 0.0005 0.080 EPA §524.2 75-27-4
Bromoform Not Detected 07/18/2008 0.0005 0.080 EPA 524.2 76-25-2
Bromomesthane Not Detected 07/18/2008 0.001 EPA 6§24.2 74-83-9
Carbon tetrachloride Not Detected 07/18/2008 0.6005 0.005 EPA 524.2 5§6-23-5
Chlorobenzene Not Detected 07/18/2008 0.0005 0.1 EPA 624.2 108-80-7
Chilorodibromomethane Not Detected 07/18/2008 0.0005 0.080 EPA 524.2 124-48-1
I Chloroethane Not Detected 07/18/2008 0.0005 EPA 524.2 75-00-3
Chiloroform Not Dstected 07/18/2008 0.0005 0.080 EPA 524.2 67-66-3
Chloromethane Not Detected 07/18/2008 0.0005 EPA 524.2 74-87-3
cis-1,2 Dichloraethylene Not Detected 07/18/2008 0.0005 0.07 EPA 524.2 166-59-2
' cis-1,3 Dichlorapropene Not Detected 07/18/2008 0.0005 EPA 524.2 10061-01-5
Dibromomaethane Not Detected 07/18/2008 0.0005 EPA 5242 74-95-3
Dichlorodiflucromethane Not Detected 07/18/2008 0.001 EPA 524.2 75-71-8
Dichloramethane Not Detected 07/18/2008 0.0006 0.005 EPA §24.2 75-09-2
= Ethylbenzene Not Datected Q7/18/2008 0.00056 0.7 EPA 524.2 100-41-4
Fluorotrichloramethane Not Detected 07/18/2008 0.001 EPA 524.2 75-69-4
Hexachlaorobutadiene Not Detacted 07/18/2008 0.0005 EPA 524.2 87-6B-3
Isopropylbenzene Not Detected Q7/18/2008 0.0005 EPA 524.2 98-82-8
m & p-Xylena Not Detected 07/18/2008 0.0005 10 EPA 524.2 XYLMP-G0O-C

07/18/2008 0.006 EPA 524.2 78-93-3

07/18/2008 0.005 EPA 524.2 108-10-1
07/18/2008 0.001 EPA 524.2 1634-04-4
07/18/2008 0.0005 EPA 524.2 91-20-3
07/18/2008 0.0005 EPA 524.2 104-51-8
07/18/2008 0.01 EPA 524.2 98-85-3
07/18/2008 0.0005 EPA §24.2 103-65-1
07/18/2008 0.0005 EPA 5242 95-49-8
07/18/2008 0.0008 10 EPA 524.2 95-47-6
07/18/2008 0.0005 EPA 524.2 106-434
07/18/2008 0.0005 EPA 524.2 99-87-6
07/18/2008 0.0005 EPA 524.2 135-98-8
07/18/2008 0.0005 Q.1 EPA 524.2 100-42-5
07/18/2008 0.0005 EPA 524.2 98-06-6
07/18/2008 0.0005 4.005 EPA 524.2 127-18-4

CAS# ;. Chemical Abstract Service Registry Number

MCL : Maximum Contaminant Lavei

AL: Action Level
RL: Reporling Limit

mg/L : milligrams / Litar (ppm)
ppm : parts per milllon

MPN : Most Probable Number
CFVU : Colony Forming Unit

Labaratory Contacts
Drinking Water Unit Mgr: Julia Pieper
Systems Mgmt. Unit Mgr: George Kriszilan

By authonty ot PA 368 of 1878 as amended

Work Order BUTDZAJ0_UY Repon Created on.  7/23/2008  4:12:25PM Page 4of 5
CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full, without the written consent of Trace Analytical Laboratories, Inc.

Report ID: TO8G091 FINAL 07 29 08 0902
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phone

231.773.5998

toll-free  800.733.5998

fax

231.773.6537

Trace Analytical Laboratories, Inc.
2241 Black Creek Road

Muskegon, Ml 49444-2673
info@trace-labs.com
www.trace-labs.com

'MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

DRINKING WATER LABORATORY
USEPA Region V Drinking Water Cert. No. MIO0003

P.O. Box 30270
Lanaing, Mi 48909

TEL: (517) 335-8184 Sample Number
FAX: (517) 335-8562 LC26884
TESTING INFORMATION REGULATORY INFORMATION
Result Date RL MCL/AL
Analyte Name (maiL) Tested (mgiL) (ma/L) Method ICAS #
Volatile Organic Compouads
Tetrahydrafuran Not Detected 07/18/2008 0.005 EPA 524.2 109-99-9
Toluene Not Detacted 07/18/2008 0.0005 1 EPA 524.2 108-88-3
Total Trihalomethanes Not Detected 07/18/2008 0.080 EPA 524.2 TTHM-00-C
Total Xylenes Not Detected 07/18/2008 10 EPA 524.2 1330-20-7
trans-1,2 Dichioroethylsne Not Detected 07/18/2008 0.0005 0.1 EPA 524.2 166-60-5
trans-1,3 Dichloropropene Not Detected 07/18/2008 0.0005 EPA 524.2 10061-02-6
Trichloroethylene Not Detected 07/18/2008  0.0005 0.005 EPA 524.2 79-01-6
Vinyl chioride Not Detacted 07/18/2008 0.0004 0.002 EPA 524.2 75-01-4

The analyses pafformed by the MDEQ Drinking Water Laboratory ware conductad using methods approvad by the U.S. Environmantal Protection Agency In
accordance with the Safe Drinking Water Act, 40 CFR paris 141-143, and other regulatory agencies as appropriate,

Your local health department has detailed Information about the quality of drinking water In your area. If you have
concems ahout the health risks refated to the test resuits of your sample, please contact the Environmental Health
Saction through the address and tslaphone number listed below:

Unknown

CASY : Chemical Abstract Service Registry Number mg/L : milligrams / Liter (ppm) Laboralary Contacts
MCL : Maximum Contaminant Level PPm : pans per million Drinking Water Unit Mgr: Julia Pleper
AL : Action Leve] MPN : Most Probable Number Syatems Mgmt. Unit Mgr: George Kriszlian
RL: Reporting Limit CFU : Colony Forming Unit
By aulhonty of PA 368 of 1976 as amended Wark Ordor B0702330_07 Report Crealed on:  7/23/2008  4:12:26PM Page 50f 5

Report ID: T0OBG091 FINAL 07 29 08 0902
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12" Street Landfill Emergency Action

Appendix E
Slope Stability Technical Memorandum

Subject:

Slope Stability Assessment

Objective:

1. To evaluate the slope stability of the eastern slope of the 12™ Street Landfill and determine a
conservative final design slope for that side of the site.

2. To determine if the relocation of the paper residuals from the eastern side of the 12 Street
Landfill and the sediments from the Kalamazoo River to the proposed relocation areas
would pose a slope stability issue.

(V8]

To determine the preliminary design slopes for the remainder of the landfill such that the
relocation areas do not extend into areas that may need to be cut as part of the final remedial
design for the 12" Street Landfill.

Approach:

@ Identify site specific conditions that impact the stability of 12" Street Landfill slopes.
B Assign a range of assumed conditions to these critical site variables.

@ Select a targeted slope and model the results using the WinSTABL computer program for
the range of conditions identified.

Assess the calculated safety factors against the implications of slope failure.

Select appropriate conservative design slope for the eastern slope along the Kalamazoo
River. :

a  Select preliminary design slope for other side slopes at the site to be used in future remedial
design.

m  Assess the slope stability of existing landfill slopes with the addition of the two proposed
staging pads to be constructed as part of the Emergency Response Action.

Outcome:

Critical site-specific conditions that impact slope stability were evaluated to provide inputs to the
slope stability model. The Geotechnical Assessment presented in Appendix C identified
heterogeneous fill and soil materials present along the eastern slope of the 12" Street Landfill.
The fill materials varied but in some instance contained layers of paper residuals. These
residuals fill materials had high moisture content and fine grain sizes with resultant low shear
strengths. Groundwater conditions in this evaluation included a normal level measured during
water table monitoring, and a conservative level condition where river flooding occurs and
saturates the fills to the-top of slope. In the conservative model case, the phreatic surface in the
undrained fill is assumed to follow the profile of the slope, creating excess pore pressure
conditions. Finally, the slope configuration assessment considered the additional loading from
relocated residuals and 3 feet of required final cover soil. Based upon this information, two
design slopes were identified and modeled (i.e., 4H:1V and 5H:1V) with a range of conservative
input assumptions.

The SH:1V slope was shown to provide the recommended 1.5 safety factor for the full range of
modeled conditions on the eastern slope. For this slope configuration, safety factors for the
various conditions were predicted using the WinSTABL computer program and ranged from
1.58 to 4.18. Consideration of failure implications including the unknown nature of the fill
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12" Street Landfill Emergency Action

materials and the potential implications of slope failure adjacent to the re-located main channel
of the Kalamazoo River were factored into the selection of the 5:1 final design slope.

The preliminary design slope for the remaining sides of the landfill was assumed to be 4:1
recognizing the conservative input assumptions used in this analysis and different implications
associated with a possible slope failure compared with the east slope. The material relocation
staging areas are not in the areas that will need to be relocated or graded later.

The existing landfill side slopes that are not along the Kalamazoo River were determined to be
stable with addition of less than 4 feet of fill in the material staging areas on top of the existing
landfill.

Background and Overview of Approach

The rerouting of the Kalamazoo River through the former powerhouse channel has an impact on the slope stability
design for the eastern side of the 12" Street Landfill in several ways. First, placement of an erosion control system
will require removal of trees and regrading of the riverbank to support the rip-rap required by a permanent erosion
protection system that protects the Landfill from a 500-year flood event. The resultant landfill slope needs to be
stable both during and after construction and river rerouting. Secondly, the timing of the slope reshaping, originally
scheduled to be performed with the Remedial Design/Remedial Action (RD/RA) scope, now needs to coincide with
the Time-Critical Removal Action (TCRA) in the former Plainwell Impoundment so that the erosion protection
system can be installed. Therefore, as part of the Emergency Response Action being conducted by Weyerhaeuser
at the 12" Street Landfill, a series of geotechnical data collection and design activities were performed to allow
completion of the final design for the eastern slope of the 12" Street Landfill.

The overall approach to the design included the following activities:
w  Identify site-specific conditions that impact the stability of 12" Street Landfill slopes.

This assessment was focused upon assessment of the types of fill and soil materials near the eastern slope and
understanding the implications of groundwater and surface water elevations on site.

wm  Assign a range of assumed conditions to these critical site variables.
Key variables were assigned values to define conservative input conditions for use in the predictive model.
= Select a targeted slope and model the slope stability safety factor for the range of conditions identified.

The WinSTABL computer program was used to perform the slope stability analysis. WinSTABL was
developed at the University of Wisconsin - Madison (WinSTABL, 2002) as a Windows-based platform for the
PCSTABLG6 developed previously by Purdue University. WinSTABL was used to perform the iterative task of
identifying the factor of safety for the worst-case failure scenario for each case using the simplified Bishop
method. The simplified Bishop method was used to analyze circular or rotational failure surfaces. The
circular failure surface generator performs a search for the critical failure surface based on failure initiation

and termination regions established by the user. The WinSTABL program was run for three different
scenarios that reflected different water table elevations and material strengths. These three scenarios were run
on two slope geometries 5:1 and 4:1.

@  Assess the calculated safety factors against the implications of slope failure.

A typical conservative geotechnical safety factor for static slope stability at normal conditions is 1.5; however,
no factor of safety is set by Michigan planning and guidance documents. A more conservative safety factor at
normal conditions is appropriate for the 12 Street Landfill based upon: 1) the heterogeneity of fill types,
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volume and locations within the landfill, and 2) the significant negative implications of slope failure due to the
site proximity to the Kalamazoo River.

®  Select appropriate design slope for the eastern slope along the Kalamazoo River.

®  Select preliminary design slope for the other side slopes of the landfill to be used in future remedial design and
to identify where the relocation areas should be located.

@ Assess the slope stability of existing landfill slopes with the addition of two proposed staging pads to be
constructed as part of the Emergency Response Action.

Assumptions and Inputs to Model Runs

The WinSTABL model requires geometric and material strength characteristic input parameters in order to predict
safety factors. Thus input parameters were established to represent a range of conditions that included the site
specific groundwater conditions as well as various assumptions based upon the findings from the available
geotechnical borings. The following assumptions were made to provide the needed information for the model and
presented in Tables E-1 through E-3:

m  Groundwater — Two groundwater table configurations were analyzed, one with groundwater generally
matching the adjacent surface water elevation (Kalamazoo River) and wetland surface elevations (701 feet
mean sea level [M.S.L.]), and the second with groundwater levels at the landfill ground surface to simulate
complete saturation of soil materials and rapid drawdown following a flood event.

= Additional fill with residuals — Additional fill will consist of re-graded existing cover materials, paper |
residuals, and possibly dredged river sediments. Two cases were modeled for this layer: 1) regraded residuals l
without additional river sediment at a natural moisture content unit weight, and 2) regraded residuals with
additional river sediments at saturated unit weight. The additional fill with river sediment was also
conservatively assigned the measured mobilized strength of the paper residuals (250 psf), and the unit weight
of a 1:]1 mix of native sand (including river sediment) and paper residuals (81.2 pcf).

m  Existing cover — A thin stratum (2 to 7 feet thick) of sand overlies the paper residuals. This stratum was
observed in the field and laboratory investigation to have the same physical properties as the native sand below
the paper residuals. Identical geotechnical properties were assigned to both layers based on laboratory results.
The existing cover layer was modeled as being 2 feet thick.

s Fill with residuals — This fill material will stay undisturbed in place throughout remediation. The paper
residuals were observed to be heterogeneous in the field investigation, (performed by RMT in May 2007)
changing rapidly both by depth and lateral extent. Paper residual thicknesses for the worst-case cross section
of the final slopes were determined from the proposed final regrading and existing base grades found in the
field geotechnical investigation.

@ Native sand — Strength parameters for the sand unit are based on typical values from Das (1990) and RMT
experience. The native sand was modeled at an elevation of 700 feet M.S.L.. The native sand was observed in
soil borings to begin at this elevation across the site.

m  Material Properties — The material properties and groundwater conditions for the slope stability analysis
derived from the above information are summarized in the tables below.

The three model cases described in the tables reflect the two different groundwater elevations and vary the assumed
strength of the deposited paper residual materials.
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Model Case 1 Material Properties for 5:1 and 4:1 slopes

Table E-1

35 A v

REF

Regraded residuals 474 88 10 526 RMT, 2007; BBL, 2001
Cover soil 110 131 32 0 Das, 1990; RMT , 2007
Fill with residuals 47.4 88 10 526 RMT, 2007; BBL, 2001
Sand subbase native soil 110 131 32 0 Das, 1990; RMT , 2007

Notes:

Case | assumes groundwater table elevation of 701 feet M.S.L.

Results for 5:1 and 4:1 model runs are presented in Attachment E-1.

Table E-2

"Model Case 2 Material Properties for 5:1 and 4:1 slopes

MATERIAS p
Regraded residuals 81.2 101.5 10 25 RMT, 2007; BBL, 2001
Cover soil 110 131 32 0 Das, 1990; RMT , 2007
Fill with residuals 474 88 10 526 RMT, 2007; BBL, 2001
Sand subbase native soil 110 131 32 0 Das, 1990; RMT , 2007

Notes:

Case 2 assumes groundwater table elevation of 701 feet M.S.L.
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Table E-3
Model Case 3 Material Properties for 5:1 and 4:1 slopes

Regraded residuals 81.2 101.5 10 250 RMT, 2007; BBL, 2001

Cover soil 110 131 32 0 Das, 1990; RMT , 2007

Fill with residuals 47.4 88 10 526 RMT, 2007, BBL, 2001

Sand subbase native soil 110 131 32 0 Das, 1990; RMT , 2007
Notes:

Case 3 assumes groundwater table at landfil] ground surface and complete saturation of landfill materials.

Results for 5:1 and 4:1 model runs are presented in Attachment E-1.

Results
The factors of safety predicted by the WinSTABL models are summarized below:

Table E-4
4.18 Case 1 Existing water table, existing residual strength
2.86 Case 2 Existing water table, remolded residual strength
Water table at landfill ground surface, remolded
1.58 Case 3 residual strength
Table E-S

Slope Stability for 4:1 Slopes

: i )
3.52 Case | Existing water table, existing residual strength
2.35 Case 2 Existing water table, remolded residual strength

Water table at landfill ground surface, remolded
1.30 Case 3 residual strength
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Discussion of Results and Design Conclusions

Regraded slope adjacent to Kalamazoo River.

The proposed 5:1 slope is expected to be stable under all of the modeled conditions. Subsurface material
conditions likely to be encountered on a short and long term basis have been determined to be stable.
Michigan solid waste regulations stipulate analysis of slope stability but do not define a required factor of
safety. Traditional geotechnical design practice applies a 1.5 factor of safety requirement, and thus, the
calculated factors of safety are consistent with current practice for the modeled conditions.

Preliminary remedial design landfill side slopes.

The preliminary proposed 4:1 side slope to be implemented at a later time for regrading the existing landfill is
expected to be sufficient for maintaining a stable final slope. This slope has been selected even though the

3" Case of complete landfill material saturation does not meet the 1.5 factor of safety. The 1.5 factor of safety
should be applied to normal conditions with a lower factor of safety acceptable for models of worst case
conditions. The worst case conditions of complete saturation are not likely to occur because of the extent and
thickness of the hydraulically conductive sand fill that is present in the landfill. The sand will act to convey
water away from the landfill and is not likely to stay saturated when above local surface water elevations. The
basis for this acceptance decision is the low probability of conditions that could result in potential failure taken
together with the recognition that a slope failure away from the Kalamazoo River will not have the same
environmental implications. Furthermore, the slope geometery modeled for the worst case cross section along
the river was subject to modeling at a 4:1 slope. That slope was determined to be stable and will be reanalyzed
with constrained geometry and material properties from a future investigation conducted before final remedial
design of the entire landfill. Material properties and identified geometry are expected to increase the accuracy
of the model and increase the factor of safety for slope stability. Based on this information, the location of the

Existing slopes of the landfill and staging of material on the landfill.

Material placed up to 4 feet in height in the two relocation areas on top of the existing landfill proposed in the
design report are expected to be stable. A majority of the existing slopes on the landfill are 3:1 to 2:1 which is
steeper than proposed grades. These existing slopes have been stable since the time of their placement. Newly
placed material is planned to be less than 4 feet in height and set back from the existing slopes such that
regrading in the future of slopes back to 4:1 would not require relocation of the new material. The 4:1 slope
modeled for future side slopes was safe at material heights in excess of 15 feet, and therefore, the thinly placed
staged materials are not expected to produce slope failures.
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Case 2.txt
*% PCSTABLE **

by ,
Purdue University

modified by

_ Peter J. Bosscher
University of Wisconsin-Madison

~ --Slope Stability Analysis--
simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

7 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (fo) Below Bnd
1 0.00 47.50 47.50 47.50 4
2 47.50 47.50 52.50 50.00 4
3 52.50 50.00 77.50 50.00 4
4 77.50 50.00 132.50 61.00 3
5 132.50 61.00 142.50 62.50 2
6 142.50 62.50 257.50 86.00 1
7 257.50 86.00 350.00 86.00 1
8 142.50 62.50 152.50 62.00 2
9 152.50 62.00 350.00 70.00 2
10 132.50 61.00 152.50 60.00 3
11 152.50 60.00 350.00 68.00 3
50.00 4

12 77.50 50.00 350.00

ISOTROPIC SOIL PARAMETERS

4 Type(s) of soil

soil Total saturated Cohesion Friction Pore
Type Unit Wt. unit wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deg) param.

pPage 1

Pressure

(psft)

Piez.

NoO.



Case 2.txt
1 81.2 101.5 250.0 10.0 0.00 0.0 0
2 110.0 131.0 0.0 32.0 0.00 0.0 0
3 47.4 88.0 526.0 10.0 0.00 0.0 1
4 110.0 131.0 0.0 32.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point X-Water Y-Water
NO. (ft (ft)
1 0.00 49,00
2 50.50 49.00
3 77.50 50.00
4 82.50 51.00
5 350.00 51.00

A Critical Failure Surface searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each Of 10 Points Equally Spaced
t.

Along The Ground surface Between X = 60.00 f
and X = 80.00 ft.
tEach surface Terminates Between X = 270.00 ft.
and X = 285.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At which A surface Extends Is Y = 0.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 44.0 deg.

Following Are Displayed The Ten Most Critical of The Trial
Fajlure Surfaces eExamined. They Are Ordered - Most Critical
First.
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* * safety Factors Are Calculated By The Modified Bishop Method *

Case 2.t

Xt

Failure surface Specified 8y 44 Coordinate Points

Point
No.

X-surf
(fo)

77.

82.

87.

92.

97.
102.
107.
112.
117.
122.
127,
132.
137.
142.
147.
152.
157.
162.
167.
172.
177.
182.

187.
192,
196.
201.
206.
211,
216.
221.
225.
230.
235,
239,
244,
249.
253.
258.
262,
267.
271,
275,
280.
283.

Circle Center At

69

2.858

Y-surf
(fvd

50.06
49.11
48.24
47.46
46.77
46.17
45.65
45.22
44 .87

76.84
79.19
81.62
84.12
86.00

134.7 ; ¥ =

¥

ke

Page 3
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and Radius,

286.5
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Weyerhaeuser 12" Street Landfill A-A’

Case 2
Safety Factors
218.75
E.ﬂst Wegt 286
2.86
~ 2.87
175.00 e
2.87
2.88
131.25 5 89
Regraded residuals (1) Cover soil (2) 2 89
—\ 2.90
87 .50 2.92
5 \ )
_ 1l YT - o S V4
43.75 e 7
Sand subbase native soil (4) Fill with residuals (3)
0 o —
8] 43.75 8750 13125 17500 21875 26250 306.25 350.00
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Case 1.txt
*¥* PCSTABLG **

by .
Purdue University

modified by

_ Peter J. Bosscher
University of wisconsin-Madison

--STope stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

7 Top _ Boundaries
12 Total Boundaries

Boundary X-Left v-Left X-Right Y-Right Soil Type
No. (ft) (ft) (fo) (ft) Below Bnd
1 0.00 47.50 47.50 47.50 4
2 47.50 47.50 52.50 50.00 4
3 52.50 50.00 77.50 50.00 4
4 77.50 50.00 132.50 61.00 3
5 - 132.50 61.00 142.50 62.50 2
6 142.50 62.50 257.50 86.00 1
7 257.50 86.00 350.00 86.00 1
8 142.50 62.50 152.50 62.00 2
9 152.50 62.00 350.00 70.00 2
10 132.50 61.00 152.50 60.00 3
11 152.50 60.00 350.00 68.00 3
12 77.50 50.00 350.00 50.00 4
ISOTROPIC SOIL PARAMETERS
4 Type(s) of soil
Soil Total sSaturated Cohesion Friction Pore Pressure Piez.
Type Unit wt., Unit wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deg) param. (psf) No.
Page 1




Case 1.txt
1 47 .4 88.0 526.0 10.0 0.00 0.0 0
2 110.0 131.0 0.0 32.0 0.00 0.0 0
3 47 .4 88.0 526.0 10.0 0.00 0.0 1
4 110.0 131.0 0.0 32.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

unit weight of water = 62.40

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point X-water Y-water
NO. (ft) (ft)
1 0.00 49,00
2 50.50 49.00
3 77.50 50.00
4 82.50 51.00
5 350.00 51.00

A Critical Failure surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial surfaces Have Been Genherated.

10 surfaces Initiate From Each of 10 Points Equally Spaced
T.

Along The Ground surface Between X = 60.00 f
and X = 80.00 ft.

Each surface Terminates Between X = 270.00 ft.
and X = 285.00 ft.

Unless Further Limitations wWere Imposed, The Minimum Elevation
At Which A surface Extends Is Y = 0.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 44.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

Page 2




Case 1.txt . .
* * safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 46 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 64,44 50.00
2 69.25 48.61
3 74.08 47.32
4 78.94 46.14
5 83.82 45.05
6 88.72 44 .06
7 93.64 43.18
8 98.58 42.40
9 103.53 41.72
10 108.50 41.14
11 113.48 40.67
12 118.46 40.30
13 123.46 40.04
14 128.45 39.87
15 133.45 39.81
16 138.45 39.86
17 143 .45 40.00
18 148.44 40.26
19 153.43 40.61
20 158.41 41.07
21 163.38 41.63
22 168.34 42.29
23 173.28 43.06
24 178.20 43,93
25 183.11 44,90
26 187.99 45.97
27 192.85 47 .14
28 197.68 48.41
29 202.49 49.79
30 207 .27 51.26
31 212.02 52.83
32 216.73 54.50
33 221.41 56.26
34 226.05 58.13
35 230.65 60.08
36 235.21 62.14
37 239.72 64.29
38 244.19 66.53
39 248.62 68.86
40 252.99 71.28
41 257 .31 73.79
42 261.58 76.40
43 265.80 79.09
44 269.95 81.86
45 274.05 84.73
46 275.80 86.00

Circle Center At X = 133.8 ; Y = 281.2 and Radius, 24174

s 4.185 Tk
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Weyerhaeuser 12'h Street Landfill A-A’
Case 3

Safety Factors
21875

East West 1.58
1.60
1.62

75
175.00 1 62
1.62
1.63

1.63
Regraded residuals (1)

Cover soil (2) 1.63
87 50 - s =

131.25

Sand subbase native soil (4) Fill with residuals (3)J

8] 4275 8750 13125 17500 21875 26250 30625 350.00
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case 3.txt
**% PCSTABLG6 **

by
Purdue University

modified by

) Peter J. Bosscher
University of wisconsin-Madison

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer’s Method of Slices

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

7 Top _ Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right

Soil Type
No. (fod (ft) (ft) (ft) Below Bnd
1 0.00 47.50 47.50 47.50 4
2 47 .50 47.50 52.50 50.00 4
3 52.50 50.00 77.50 50.00 4
4 77.50 50.00 132.50 61.00 3
5 132.50 61.00 142.50 62.50 2
6 142.50 62.50 257.50 86.00 1
7 257.50 86.00 350.00 86.00 1
8 142.50 62.50 152.50 62.00 2
9 152.50 62.00 350.00 70.00 2
10 132.50 61.00 152.50 60.00 3
11 152.50 60.00 350.00 68.00 3
12 77.50 50.00 350.00 50.00 4
ISOTROPIC SOIL PARAMETERS
4 Type(s) of soil
soil Total saturated Cohesion Friction Pore Pressure Piez.

Type Unit wt. unit Wt. Intercept Angle Pressure cConstant Surface

No. (pcf) (pcf) (psH) (deg) Param.

Page 1

(pst)

No.



Case 3.txt
1 81.2 101.5 250.0 10.0 0.00 0.0
2 110.0 131.0 0.0 32.0 0.00 0.0
3 47 .4 88.0 526.0 10.0 .00 0.0
4 110.0 131.0 0.0 32.0 0.00 0.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric Surface No. 1 Specified by 8 Coordinate Points

Point X-Water Y-Water
No. (ft) (ft)
1 0.00 49.00
2 50.50 49.00
3 52.50 50.00
4 77.50 50.00
5 132.50 61.00
6 142.50 62.50
7 257.50 86.00
8 350.00 86.00

A Critical Failure Surface Searching Method, Using A Random
Technigue For Generating Circular Surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each Of 10 Points Equally Spaced
t.

Along The Ground Surface Between X = 60.00 f
and X = 80.00 ft.
Each surface Terminates Between X = 270.00 ft.
and X = 285.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At Which A surface Extends Is Y = 0.00 ft.

5.00 ft. Line Segments Define Each Trial Failure surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
and 44.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are oOrdered - Most Critical
Page 2
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) Case 3.txt
First.

* * safety Factors Are Calculated By The Modified Bishop Method * *

Failure surface Specified By 44 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 77.78 50.06
2 82.69 49.11
3 87.61 48 .24
4 92.55 47 .46
S 97.50 46.77
6 102.47 46.17
7 107 .44 45.65
8 112.42 45.22
9 117.41 44 87
10 122.40 44,62
11 127.40 44 .45
12 132.40 44.36
13 137.40 44 .37
14 142.40 44 .46
15 147.39 44 .64
16 152.39 44 .90
17 157.38 45.26
18 162.36 45.70
19 167.33 46.22
20 172.29 46.84
21 177.24 47 .54
22 182.18 48.32
23 187.10 49,20
24 192.01 50.15
25 196.90 51.20
26 201.77 52.33
27 206.62 53.54
28 211.45 54.84
29 216.25 56.22
30 221.03 57.69
31 225.79 59.24
32 230.51 60.87
33 235.21 62.58
34 239.88 64.38
35 244 .51 66.26
36 249.11 68.21
37 253.68 70.25
38 258.21 72.37
39 262.70 74 .57
40 267.15 76.84
41 271.57 79.19
42 275.94 81.62
43 280.26 84,12
44 283.38 86.00

circle Center At X = 134.7 ; Y = 330.8 and Radius, 286.5
ik 1.582 Hu %
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Weyerhaeuser 12' Street Landfill A-A’

Case 1
4:1 slope
Safety Factors
21875
East West 3.52
3.53
3.54
175.001 3.55
3.56
3.57
131.251 3.58
3.58
Regraded residuals (1) Cover soil (2) 359
87.501 \/ . % 3.60
Z Vv P
43.75 /
) ) Fill with residuals (3)
Sand subbase native soils (4)
% 4375 8750 13125 17500 21875 28250 306.25 350.00
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4-1_cCase 1.txt
*% PCSTABL6 **

by .
Purdue University

modified by

) Peter J. Bosscher
University of wisconsin-Madison

. --Slope stability Analysis--
Simplified Janbu, Simplified Bishop
or spencer s Method of Slices

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

7 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right
No. (ft) (fo) (fo)
1 0.00 47.50 47 .50
2 47.50 47.50 52.50
3 52.50 50.00 77.50
4 77.50 50.00 121.50
5 121.50 61.00 129.50
6 129.50 63.00 221.50
7 221.50 86.00 350.00
8 129.50 63.00 152.50
9 152.50 62.00 350.00
10 121.50 61.00 152.50
11 152.50 60.00 350.00
12 77.50 50.00 350.00

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil

Soil Total Saturated Cohesion Friction P

ore

Pressure

PWWNNEHRFRENWDE DA

soil Type
Below Bnd

Piez.

Type Unit Wt. Unit wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pch) (psf) (deg) Pa
Page 1

ram.
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No.



4-1_Case 1.txt

1 47.4 88.0 526.0 10.0 0.00 0.0 0
2 110.0 131.0 0.0 32.0 0.00 0.0 0
3 47.4 88.0 526.0 10.0 0.00 0.0 1
4 110.0 131.0 0.0 32.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of water = 62.40

Piezometric surface No. 1 Specified by 5 Coordinate Points

Point X-wWater Y-water
No. (ft) (ft)
1 0.00 49.00
2 50.50 49.00
3 77.50 50.00
4 82.50 51.00
5 350.00 - 51.00

A Critical Failure surface Searching Method, Using A Random
Technique For Generating Circular surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each oOf 10 Points Equally Spaced
t.

Along The Ground Surface Between X = 60.00 f
and X = 80.00 ft.

Each surface Terminates Between X = 220.00 ft.
and X = 240.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At which A surface Extends Is Y = 0.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle of Initiation.
The Angle Has Been Restricted Between The Angles of -45.0
And 44.0 deg.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

Page 2



4-1_Case 1.txt L )
* * gafety Factors Are Calculated By The Modified Bishop Method * *

Failure surface Specified By 35 Coordinate Points

Point X-surf
NO. (ft)
1 77.78
2 82.58
3 87.42
4 92.29
5 97.21
6 102.14
7 107.10
8 112.08
9 117.07
10 122.07
11 127.07
12 132.07
13 137.06
14 142.03
15 146.99
16 151.93
17 156.83
18 161.71
19 166.55
20 171.34
21 176.09
22 180.78
23 185.42
24 189.99
25 194.50
26 198.94
27 203.30
28 207.59
29 211.78
30 215.89
31 219.91
32 223.83
33 227 .65
34 231.36
35 232.32

Circle Center At X =

dre 3- 515

124

ek

Y-surf
(fo

4 ;Y =

Page 3
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Weyerhaeuser 12t Street Landfill A-A’

Case 2
4:1 slope
Safety Factors
21875
East West 2.35
2.36
2.37
175.00 2.37
2.38
2.38
131.25; 239
2.40
Regraded residuals (1) Cover soil (2) 24
87.50 \{ _ N\ 2.42
E—— = - ) v f
43.751 /
. ) Fill with residuals (3)
Sand subbase native soils (4)
% 4375 8750 13125 17500 21875 26250 30625 350.00
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4-1_Case 2.txt
** PCSTABLE **

by .
Purdue University

modified by

. Peter J. Bosscher
University of Wisconsin-Madison

. ~-Slope stability Analysis--
simplified Janbu, Simplified Bishop
or Spencer’'s Method of Slices

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

7 Top Boundaries
12 Total Boundaries

Boundary X-Left v-Left X-Right Y-Right soil Type
NO. (ft) (ft) (ftd (f Below Bnd
1 0.00 47.50 47.50 47.50 4
2 47.50 47.50 52.50 50.00 4
3 52.50 50.00 77.50 50.00 4
4 77.50 50.00 121.50 61.00 3
5 121.50 61.00 129.50 63.00 2
6 129.50 63.00 221.50 86.00 1
7 221.50 86.00 350.00 86.00 1
8 129.50 63.00 152.50 62.00 2
9 152.50 62.00 350.00 70.00 2
10 121.50 61.00 152.50 60.00 3
11 152.50 60.00 350.00 68.00 3
12 77.50 50.00 350.00 50.00 4
ISOTROPIC SOIL PARAMETERS
4 Type(s) of soil
soil Total Saturated Cohesion Friction Pore Pressure Piez,

Type Unit Wt. uUnit Wt. Intercept Angle Pressure Constant surface

No. (pcf) (pcH) (psf) (deg) Param.

Page 1

(psf)

No.



4-1_cCase 2.txt

1 81.2 101.5 250.0 10.0 0.00 0.0
2 110.0 131.0 0.0 32.0 0.00 0.0
3 47.4 88.0 526.0 10.0 0.00 0.0
4 110.0 131.0 0.0 32.0 0.00 0.0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric Surface No. 1 specified by 5 Coordinate Points

Point X-Water Y-water
No. (ft) (ft)
1 0.00 49.00
2 50.50 49.00
3 77.50 50.00
4 8§2.50 51.00
5 350.00 51.00

A Critical Failure surface searching Method, Using A Random
Technique For Generating Circular surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each Of 10 Points Equally Spaced
t.

Along The Ground Surface Between X = 60.00 f
and x = B80.00 ft.

Each surface Terminates Between X = 230.00 ft.
and X = 250.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At which A surface Extends Is Y = 0.00 ft.

5.00 ft. Line Segments Define Each Trial Failure surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 44.0 deg.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

Page 2
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* * gafety Factors Are Calculated By The Modified Bishop Method * *

4-1_Case 2

LIxt

Failure Surface Specified By 37 Coordinate Points

Point

No.

X-surf
(fo)

240.67
244.84
247.43

circle Center At X

skt

2.346

v-surf
(fr)

120.2 ; Y =

K

Page 3
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and Radius,
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Weyerhaeuser 12t Street Landfill A-A’

Case 3
4:1 slope
Safety Factors
218.75 Fast West =
1.32
1.32
175.00 1.32
1.32
133
131.25 1.33
1.36
1.36
87.50 1.37
43.75
Sand subbase native soils (4)

0o 4375 8750 13125 175.00 21875 262.50 306.25 350.00
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4-1_Case 3.txt
*% PCSTABLE **

by .
Purdue University

modified by

. Peter J. Bosscher
University of wisconsin-Madison

~ --Slope stability Analysis--
simplified Janbu, simplified Bishop
or Spencer s Method of Slices

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

7 Top _ Boundaries
12 Total Boundaries

Boundary X-Left v-Left X-Right Y-Right Soil Type
No. (ft) (ftd (ft) (fo) Below Bnd
1 0.00 47.50 47.50 47.50 4
2 47.50 47.50 52.50 50.00 4
3 52.50 50.00 77.50 50.00 4
4 77.50 50.00 121.50 61.00 3
5 121.50 61.00 129.50 63.00 2
6 129.50 63.00 221.50 86.00 1
7 221.50 86.00 350.00 86.00 1
8 129.50 63.00 152.50 62.00 2
9 152.50 62.00 350.00 70.00 2
10 121.50 61.00 152.50 60.00 3
11 152.50 60.00 350.00 68.00 3
12 77.50 50.00 350.00 50.00 4
ISOTROPIC SOIL. PARAMETERS
4 Type(s) of soil
soil Total saturated cohesion Friction Pore Pressure Piez.

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (pst) (deg) Param.

Page 1

(pst)

No.



4-1_cCase 3.txt
1 81.2 101.5 250.0 10.0 0.00 0.0 1
2 110.0 131.0 0.0 32.0 0.00 0.0 1
3 47 .4 88.0 526.0 10.0 0.00 0.0 1
4 110.0 131.0 0.0 32.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

unit weight of water = 62.40

Piezometric Surface No. 1 Specified by 7 Coordinate Points

Point X-water Y-wWater
No. (ft) (ft)
1 0.00 49.00
2 50.50 49.00
3 77.50 50.00
4 121.50 61.00
5 129.50 63.00
6 221.50 86.00
7 350.00 86.00

A Critical Failure surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equally Spaced

Along The Ground surface Between X = 60.00 ft.
and X = 80.00 ft.

Each Surface Terminates Between X = 230.00 ft.
- and X = 250.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At which A Surface Extends Is Y = ft

5.00 ft. Line Segments Define Each Trial Failure sSurface.

Restrictions Have Been Imposed Upon The Angle of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 44.0 deg.

Following Are Displayed The Ten Most Critical of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical

First.
Page 2
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* * safety Factors Are Calculated By The Modified Bishop Method * *

4-1_Case 3

Ltxt

Failure Ssurface Specified By 37 Coordinate Points

Point

No.

X-surf
(ft)

77.78
82.70
87.63
92.59
97.56
102.53
107.52
112.52
117.52
122.52
127.52
132.51
137.50
142.48
147.45
152.40
157.34
162.26
167.16
172.04
176.89
181.71
186.49
191.25
195.97
200.65
205.29
209.89
214.44
218.94
223.40
227.80
232.15
236.44
240.67
244 .84
247.43

Circle Center At X

% e e

1.302

120

fded

Y-surf
(fo)

50.07
49.17

48.38
47.70

20 Y =

Page 3

268.2
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Appendix E
Potential Leachate Generation Calculations

RMT, Inc. | Weyerhaeuser Company
1AWPMSN\PJT100-05117\08\R0005 1 1708-001.D0C

Final August 2008




COMPUTATION SHEET

SHEET 1 OF 4

744 Heartland Trail (53717-8923)  P. O. Box 8923 (53708-8923)  Madison, WI  (608) 831-4444  FAX: (608) 831-3334  VOICE: (608) 831-1989

PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Date: By: Date:
12th Street Landfill S. Jorgensen 7/14/08 H. Hinke | 7/21/08 5117.08

POTENTIAL SETTLEMENT AND LEACHATE GENERATION DUE TO
CONSOLIDATION OF PAPER RESIDUALS

Purpose:

The relocation of residuals and the addition of final cover material are expected to increase
stress on existing residuals causing consolidation and discharge of leachate. This computation
estimates the potential consolidation settlement and the volumetric flow rate of leachate
discharged from the landfill.

Background:

The 12t Street Landfill contains paper residuals that are up to 25 feet thick in an area of
approximately 6.8 acres. Paper residuals excavated during the regrading of the landfill
sideslopes, and paper residuals excavated from outside of the landfill boundary will be placed
on top of the existing landfill in an area of approximately 3.57 acres. A 3-foot-thick final cover
will then be constructed over the landfill. The weight of the relocated paper residuals and final
cover will induce consolidation settlement of the existing and relocated paper residuals. This
consolidation will force excess pore water, or leachate, out of the landfill into the surrounding
soils. A public ecological park is proposed over the landfill cap after final closure.

Methodology:

Soil index and strength properties for the paper residuals have been determined through
previous tests performed by Blasland, Bouck & Lee, Inc. (BBL), in June 2001. Consolidation
tests were performed on four undisturbed samples of the paper residuals taken from the
landfill. The volume of leachate discharged from the landfill during consolidation is equal to
the change in the volume of voids in a saturated condition, which is directly related to the
amount of primary consolidation the paper residuals experience. The entire compressible paper
residual layer was divided into 6-inch~thick sub-layers for settlement calculations to account for
stress variation with depth. Because consolidation settlement is calculated using a one-
dimensional model, the equation below was derived to calculate the change in void height for
each sub-layer (void height is an expression used to transform the void ratio of a given material
into a one-dimensional distance). Refer to the attached Consolidation—Leachate Generation
Calculation for equation derivation and definition of terms.

g, (l+e.)y,, (H,)
" (1+wG.y,

1:A\WPMSN\ PJT\00-05117\08\ Z000511708-004.DOC  8/6/08
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COMPUTATION SHEET
SHEET 2 OF 4
744 Heartland Trail (53717-8923)  P. O. Box 8923 (53708-8923) Madison, WI  (608) 831-4444  FAX: (608) 831-3334  VOICE: (608) 831-1989
PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Date: By: Date:
12th Street Landfill S. Jorgensen 7/14/08 H. Hinke 7/21/08 5117.08

The total volume of leachate generated is calculated by summing the change in void height for
each sub-layer and multiplying the total change in void height by the landfill area.

V,=AYAH,

The flow rate of leachate discharged from the landfill is dependent on the time rate of
consolidation. The flow rate will decrease over time as the degree of consolidation increases.
The flow rate of leachate can be determined for any time interval using the following equation:

_ I/in
t.

i
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The relocated paper residuals were analyzed independent of the existing paper residuals. This
was necessary to account for the sandy cover material over the existing residuals. The relocated
paper residuals were divided into four separate lifts to account for the reduced area of each lift,
as well as the time it will take to place each lift. The final cover was also analyzed as a separate
lift.

Secondary consolidation settlement is calculated for existing and relocated paper residuals
using the following general equation:

Assumptions:

1. The worst-case scenario (BBL, 2001) was analyzed to provide a conservative answer. The
greatest thickness of existing paper residuals (25 feet) was assumed for the proposed fill
area (3.57 acres) based on the preliminary final grading plan. The highest compression
index (Cc=0.71), secondary compression index (Ca=0.018), and coefficient of consolidation
(cv=0.02 from one to two tons per square foot) determined by consolidation tests were also
used.

2. All paper residuals, existing and proposed, are fully saturated. This is a conservative
assumption because moisture contents before and after consolidation tests indicate that the
in situ paper residuals are moist, but not fully saturated. An average moisture content
(w=83%), saturated density (ys=87 pcf), void ratio (e~=2.0), and specific gravity (Gs=2.23)
were used, which account for the large variety of sample properties, including the high—
water content samples at depth and the Jow—water content samples near the surface.

3. The water table is located at the bottom of the paper residuals, and is therefore removed
from the analysis. Although the residuals and cover materials are conservatively treated as
fully saturated for the analysis, RMT's field experience with similar paper residual landfills
indicates that mounding of leachate/groundwater within the landfill is rare, and the
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9.

equilibrium water table will not be affected by the placement of saturated relocated paper
residuals.

Only primary consolidation will force leachate out of the landfill, because the excess pore
water pressure within the paper residuals is dissipated after primary consolidation is
complete. Secondary consolidation is the plastic adjustment of soil fabrics, and leachate
generation is negligible during this time. Rainwater infiltration and groundwater through-
flow leachate generation are not considered.

No consolidation of relocated residuals will occur during compaction, although the
compaction effort will close air voids, creating a saturated state.

The existing and relocated paper residuals undergo virgin compression during settlement
caused by the weight of relocated paper residuals. The existing residuals have already
come to equilibrium with the existing state of stress and are no longer consolidating under
their own weight.

Relocated paper residuals are placed on top of the existing sandy cover material, which
overlies the existing paper residuals. As a result, the existing and relocated paper residuals
are assumed to have two-way (vertical) drainage. However, because the relocated
residuals are divided into four lifts for the analysis, the drainage length differs for each sub-
layer depending on its location. (The heterogeneity of the landfill will offer preferential
drainage paths [in all three dimensions], making it very difficult to accurately predict the
actual drainage path length and the resulting time rate of consolidation.)

The first one-foot of relocated paper residuals (Lift 1) is placed on top of the landfill
instantaneously, and the remaining relocated paper residuals and final cover are placed on
top of the landfill according to the following time sequence:

C O ueTa | uFT2|  LFT3 © LIFT5 | COVER
) R L) (18 (6 - (18-20°) . |+ (3' thick)
Elapsed time of
construction 0 2 4 5 6 8
(weeks)
Area (acres) 3.57 2.93 1.79 0.97 0.39 1.84

The area of each lift is the average of the two bounding fill thickness contours based on the
preliminary grading plan. The area of cover material is the average between the areas of
the O-feet and 20-foot fill contours.
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Results:

Because the flow rate of leachate discharged from the landfill will vary with time, final analysis
results are presented as a graph of time versus flow rate. The average leachate discharge flow
rate during the 8-week construction period is approximately 0.23 gallons per minute (gpm). The
average leachate discharge flow rate decreases from approximately 0.1 gpm at 1 year following
final cover placement to approximately 0.013 gpm at 40 years. Over 99 percent of primary
consolidation occurs within 40 years; therefore, the average flow rate of the leachate discharged
from the landfill during primary consolidation (40 years) is approximately 0.013 gpm, not
including rainwater infiltration and groundwater through-flow.

Total primary settlement of the existing and relocated paper residuals is expected to be
approximately 6.4 feet, and total secondary settlement is expected to be less than 10 inches, for a
total settlement of approximately 7.2 feet in the area of maximum fill height (settlement will be
considerably less in areas with less fill, such as the landfill sideslopes). Total differential
settlement can be as much as half of the total settlement, or approximately 3.6 feet. Therefore,
special consideration should be given to the design of any permanent structures Iocated on the
landfill.

References:
BBL. 2001. Geotechnical sample analytical data, 12t Street Landfill Operable Unit.

Attachments

» Leachate Discharge and Settlement Analysis Summary
»  Leachate Discharge Flow Rate vs. Time Graph (0-1 year)
s Consolidation-Leachate Generation Calculation

»  Fill Thickness Contour Plan
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12th Street Landfill - Otsego Township, Michigan
Leachate Discharge and Settlement Analysis Summary

By: S. Jorgensen Date: 7/14/08

Revised: 8/5/2008

Settlement (in)
Existing Residuals Relocated Residuals
Lt 1 Lt 2 Lift3 Lift4 Lift 5 Cover Total Lift 2 Lift3 Lit4 Lift5 Cover Total Total
Primary Settlement{ 3.2 9.3 7.6 53 3.7 1.9 31.1 2.9 8.0 10.8 12.5 11.7 46.0 74
Secondary Settlement 5.4 4.3 9.7
Total Settlement 36.5 50.3 86.8
Leachate Volume {gallons) Avg. Flow Rate
Time Time Existing Residuals Relocated Residuals Total
(weeks) (years) Lift 1 Lift 2 Lift 3 Lift 4 Lift 5 Cover Total. Lift 2 Lift 3 Lift 4 Lift 5 Cover Total Total (galiyear) | (gal/min)
~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ 0 0 0 0
0.52 0.01 650 ~ ~ ~ ~ ~ 650 ~ ~ ~ ~ ~ 0 650 65,035 0.124
2 0.038 1,274 487 ~ ~ ~ ~ 1,761 757 ~ ~ ~ ~ 757 2,518 66,265 0.126
4 0.077 1,801 3,017 244 ~ ~ ~ 5,062 2,345 641 -~ ~ ~ 2,986 8,048 104,516 0.199
5 0.096 2,014 3,695 1,068 92 ~ ~ 6,868 1,915 1,871 314 ~ ~ 4,099 10,968 114,247 0.217
6 0.115 2,206 4,267 1,510 403 26 ~ 8,411 1,658 1,985 1,030 109 -~ 4,782 13,193 114,722 0.218
8 0.153 2,547 5,225 2,135 697 161 64 10,830 2,031 2,807 1,785 674 483 7.780 18,610 121,632 0.231
0.5 4,599 10,448 5,014 1,848 510 1,186 23,604 4,060 6,590 4,729 2,137 8,993 26,509 50,114 100,227 0.191
1 6,504 15,093 7.406 2,765 773 1,853 34,394 5.866 9,735 7,075 3,240 14,054 39,969 74,363 74,363 0.141
1.153 6,983 16,251 7,997 2,990 838 2,014 37,072 6.316 10,511 7,650 3,508 15,271 43,257 80,328 69,669 0.133
10 19,840 | 46,994 23,518 8,871 2,508 6,144 107,875 | 17.009 28,790 | 21,140 9,784 43,398 | 120,121 227,995 22,800 0.043
40 26,450 | 62,650 31,353 11,826 3,344 8,191 143,815 | 19,625 33,217 24,391 11,288 | 50,071 | 138,593 282,408 7,060 0.013
Note: The values in each column represent the leachate/settlement generated by the placement of the lift noted in the top row.
Leachate Volume | Cumulative Volume Avg. Flow Rate
Time Interval Description (gallons) (gallons) (gallyear) (gal/min)
0 3.7 days Placement of Lift 1 (0-1) 650 650 65,035 0.124
3.7 days 2 weeks Placement of Lift 2 (1-5 1,868 2,518 66,704 0.127
2 weeks 4 weeks Placement of Lift 3 (5-10" 5,530 8,048 141,786 0.270
4 weeks 5 weeks Placement of Lift 4 (10-15" 2,920 10,968 153,684 0.292
5 weeks 6 weeks Placement of Lift 5 (15-20") 2,225 13,193 117,123 0.223
6 weeks 8 weeks Placement of Cover (3' thick) 5417 18,610 142,541 0.271
Average flow rate during construction = 0.231
8 weeks 1 year 8 weeks |1 year after cover placement 61,719 80,328 61,719 0.117
1 year 8 weeks 10 years Consolidation 147,667 227,995 16,691 0.032
10 years 40 years Consolidation 54,412 282,408 1,814 0.003
Average flow rate after construction = 0.013

Checked: H. Hinke Date: 7/21/08 Checked:  8/6/2008
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Average Leachate Discharge Flow Rate vs. Time
12th Street Landfill - Otsego Township, Michigan
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation
Classical Method Existing Residuals Total change in void height ~ 0.275 in
Void Ratio 2 Landfill Area 3.57 acre
Date August 6, 2008 Sat Density 87 pof [Total Leachate Volume 26,665 gal |
Identification 12th St Landfill - Existing Residuals, Lift 1 (0-1') w 0.83
Gs 223 Time Rate of Consolidation
Input Drainage Length 12,5 ft
Units E Eor Sl Primary Settlement Results c(v) 0.02 ft*2/day
Shape sq SQ, Cl, CO, or RE Surcharge = . B7 Ibftr2 Avg. Degres of Time  Volume Flowrate
B= 395 fi [ Primary Settlement = 3.22 in | Consolidatior Tv (years)  (gal) (gallyear)
= 395 ft ’ 1% 0.00008 0.002 267 155,724
= oft Overburden Relocated Residuals 10% 0.00785 0.168 2,667 15,870
= k 87 pcf 3ulk Density 87 pcf . 20% 0.0314 0.672 5,333 7,935
Dw = 100 ft oft Thickness 11t : 30% 00707 1.513 ° 8,000 5,286
r= 1 131 psf . " Cover 0 psf 40% 0.126 2.697 10,666 3,955
131 psf dded Stress ’ 87 psf o 50% 0197 4.217 13,333 3,162
. T 60% 0.286 6.122 15,999 2,614
Time . Avg. Degree of  Volume Flowrate - 70% 0.403 8.626 18,666 2,164
Lift Time (weeks) (years) Tv Consolidation (gal} *  (gallyear) : 80% 0.567 12.136 21,332 1,758
0.01 0.000467 244% .- 650 65,035 90% 0.848 18.151 23,999 1,322
1 2 0.038356 0.001792 4.78% 1,274 33,207 99% 1.781 38.121 26,398 692
2 4 0.076712 0.003584 6.76% 1,801 23,481
3 5 0.09589 0.00448 7.55% 12,014 21,002 Secondary Consolidation Results
4 6 0.115068 0.005376 8.27% 2,206 18,172 C(alpha) 0.018
Cover 8 0.153425 0.007168 9.55% 2,547 16,604 Layer Thickness {ft} 25
0.5 0.02336 17.25% 4,599 9,197 - Secondary Settlement (in} 5.4
1 0.04672 24,39% 6,504 6,504
10 0.4672 7441% 19,840 ..-1,984
40 1.8688 - 9919% - 26450 . - ' 661
. 1.153 0.053868 . .-~ .26.19% . . 6,983 . 6,057 ) .

Depth to Soi! Layer- . R S e e e T P TR S Change in
Top Botlom Ccl(1+e) Cri(1+e) sigmam' pamma’ . - iz ' sigmac’ sigmazo' deltasigma- sigmazf strain Settlement Void Height
(ft) (ft) : (Ib/ft*2) (Ib/fA3) - (f) o (bMA2)  (IbMA2)  (IbAA2) C (IbIR*2) - (%) (in)- (in)

0.0 0.0 : 87. - - . T ] ] ;
0.0 .05 0237 0 87~ 025 153 1537 87 240 4.640 0.278  0.024
0.5. © 10 0.237 0 a7 0.75 196 196 : a7 T 283 3977 0.227 - 0.019
1.0 1.5 0.237 0 87 1.25 240 240 :1 327 3.187 0.191 0.016
15 2.0 0.237 0 87 1.75 283 283 87 370 2.757 . 0.165 0.014
20 25 0.237 0 87 225 327 327 87 414 2.430 0.146  0.012
2.5 3.0 0.237 0 87 275 370 370 87 457 2172 0.130 0.011
3.0 3.5 0.237 0 87 3.25 414 414 87 501 1.964 0.118 0.010
35 4.0 0.237 0 87 3.75 457 457 87 544 1.793 0.108 0.009
4.0 4.5 0.237 0 87 4.25 501 501 87 588 1.649 0.088 0.008
45 5.0 0.237 o] 87 - 475 544 544 a7 631 1.526 0.092 0.008
5.0 55 0.237 0 87 5.25 588 588 a7. 675 1.421 0.085  0.007
55 6.0 0.237 0 87 5.75 631 631 87 718  1.329 0.080 0.007
6.0 8.5 0.237 [¢] 87 6.25 675 . 675 87 762 1.248 0.075. 0.006
6.5 7.0 0.237 0 87 86.75 718 718 87 805 1.177 0.071 0.006
7.0 75 0.237 0 87 7.25 762 762 87 849 - 1.113 0.087 0.006
7.5 8.0 0.237 ] 87’ 7.75 805 805 87 892 1.056 0.063 0.005
8.0 8.5 0.237 0 87 8.25 849 849 87 936 1.004 0.060° 0.005 -
8.5 8.0 0.237 0 87 8.75 892 892 87 979 0,958 0.057 - 0.005
9.0 9.5 0.237 0 87 9.25 936 936 87 1023 0915 0.055 0.005
9.5 10.0 0.237 0 87 9.75 979 979 . 87 1066 0.876 0.053 0._004
10.0. . - 105 0237 0 87 10.25 1023 1023 . 87 1110 0840 ' 0050  0.004
105 110 0237 0 87- 10.75 1066 1086 .- .- 87 1153 0.807 0.048  0.004
1.0 - 11.5 0.237 0 87 - 11.25 1110 1110 87 1197 0.777 0.047 .0.004
115 120 0.237 ‘0 87 11.75 1153 -1153. - 87 1240 0748~ 0.045 - 0.004
12.0 12.5 0.237 "0 87 - 1225 1197 1197 87 1284 0.722 0.043  0.004
125 13.0 0.237 0 87 12.75 1240 1240 87 1327 0.698 0.042 0.004
13.0 13.56 0.237 .0 87 13.25 1284 - 1284 . 87 1371 0675 0.040 0.003
13.5 14.0 0.237 0 87 . 13.75 1327 1327 87 1414 0.653 0.039 0.003
14.0 14.5 0.237 0 87 14.25 13714 13711 87 1458 0.633 0.038 0.003
14.5 150 0.237 0 87 14.75 1414 1414 87 1501 0614 - 0.037 0.003
15.0 155 0237 ] 87 . 1525 1458 1458 - 87 1545 0.596 0.036  0.003
15.5 16.0 0.237 "0 87 -.1675 1501 1601 . 87 . 1588 -0.580 0.035 - 0.003
16.0- . 185 0237 .0 87 - 1625 1545 . . 1545 - - BT . ..+ 0034 - 0.003°
16.5 - © 7.0 0237 HY 87 . 1875 1588 o . 0033 . 0003 -
17.0. : 175 0237 ‘o 87 . 1725 1632 1€ < 0,032 0003
17.5 © 180 0237 L0 87 1775 167557 . 1675. - .. 0031~ 0.003
18.0 - 18.5 0.237 0 87  18.25 1719 - . 0030 0003
185- - 19.0 0.237 0 87 . 1875 1762 - . _0.030" 0.003
19.0 19.5 0.237 0 87 19,25 1806 0.029 0.002
19.5 20.0 0.237 0 a7 19.75 1849 0.028 0.002
20.0 20.5 0.237 0 87 20.25 1893 0.028  0.002
20.5 21.0 0.237 o 87 20.75 1936 ) 0.027 0.002
21.0 215 0.237 0 87 21.25 1980 - 1980 87 0.027 0.002
215 220 0.237 0 87 21.75 2023 2023 87 0.026 0.002
220 22.5 0.237 0 87 2225 2067 - 2067 87 0.025 0.002
225 230 0.237 0 87 22.75 2110 2110 87 0.025 0.002
23.0 23.5 0.237 0 87 23.25 2154 2154 87 0.024 0.002
235 240 0.237 0 87 2375 2197 2197 87 0.024 0.002
240 245 0.237 0 87 24.25 2241 2241 87 0.023 0.002
245 250 0.237 0 87 24,75 2284 2284 87 2371 0.384 0.023 0.002
25.0 255 -2306 2525 2306 87 2393 #NUMI #NUMI
25.5 26.0 -2306 2575 2306 87 2393 #NUMI #NUMI
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation

Classical Method Existing Residuals * Total change in void height  * 0.794 in
Void Ratio 2 : Landfill Area 2.93 acre |
Date _ August 6, 2008 . . Sat Dehs’.ily 87 pcf [Total Leachate Volume 63,159 gal
Identification 12th St Landfill - Existing Residuals, Lift 2 (1-5') ‘w 0.83
' Gs 2.23 Time Rate of Consolldation
fnput Drainage Length 125 ft
Units E Eor Sl Primary Settlement Results c{v) 0.02 ftr2/day
Shape sq SQ, Cl, CO, or RE Surcharge = 348 Ibifi*2 Avg. Degree of Time  Volume Flowrate
B= 360 ft { Primary Seltlement = 9.29 in ] Consolidatiol Tv (years) (gal) (gallyear)
= 360 ft 1% 0.00008 0.002 632 368,847
D= oft Overburden Relocated Residuals 10% 0.00785 0.168 6,316 37,590
= k 87 pcf 3ulk Density 87 pef 20% 0.0314 0672 12,632 18,795
Dw = 100 ft 1ft Thickness 4 ft 30% 0.0707 1.513 18,948 12,521
r= 1 131 psf Cover 0 psf 40% 0.126 2697 25,264 9,368
218 psf dded Stress 348 psf 50% 0197 4.217 31,579 7,489
60% 0286 6.122 37,895 6,190
Time Avg. Degree of Volume Flowrate 70% 0.403 8.626 44,211 5,125
Lift Time (weeks) ({years) Tv Consolidation (gal) (gallyear) 80% 0.567 12.136 50,527 4,163
0.001 4.67E-05 0.77% 487 487,125 90% 0.848 18.151 56,843 3,132
2 2 0038356 0.001792 4.78% 3,017 78,654 99% 1.781 38.121 62,527 1,640
3 3 0.057534 0.002688 5.85% 3,695 64,221 :
4 4 0.076712 0.003584 6.76% 4,267 55,617 Secondary Consolidation Results
Cover 6 0.115068 0.005376 8.27% 5,225 45,411 C(alpha) 0.018
0.46 0.021491 16.54% - 10,448  22,712" Layer Thickness {ft) 25
0.96 0.044851 23.80% 15,093 15,722 Secondary Seitlement {in) 54
10 04672 74.41% 46,994 4,699
40  1.8688 99.19% 62,650 1,566
. 1,113 0.051999 25.73% 16,251 14,601 -
Depth to Soil Layer Change in
Top Bottom Cci{1+e) Cri{(1+e) sigmam' gamma zf sigmac' sigmazo' deltasigma sigmazf slrain Settlement Void Height
(ft) (ft) {Ib/ftr2) (Ib/ftA3) {ft) (Ib/fta2)  (Ib/ftA2) (Ib/ftA2) (Ib/fA2) (%) {in) (in)
0.0 0.0 87 :
0.0 0.5 0.237 0 87 0.25 240 240 348 588 9.230 0.554  0.047
05 ’ 1.0 0.237 0 87 0.75 283 283 348 631 8.248 0.495 0.042
1.0 15 0.237 0 87 1.25 327 327 348 675 7.464 0.448  0.038
1.5 2.0 0.237 0 87 1.75 370 370 348 718 6.820 0409 0.035
2.0 2.5 0.237 o] 87 225 414 - 414 348 762 6.282 0377 0.032
2.5 3.0 0.237 0 87 275 457 457 348 805 5.825 0.349  0.030
30 - 35 0237 0 87 3.25 501 501 348 849 5431 0.326  0.028
35 4.0 0.237 0 87 3.75 544 - 544 348 892  5.088 0305 0.026
4.0 45 0.237 0 87 425 588 . 588 . 348 936 -4.767 0.287  0.025
4.5 50 0.237 0 87 " 475 631 631 - 348" 1979 4519 0271 0.023°
5.0 55 0.237 0 87 5.25 675 - 675 . 348 1023  4.281 0.257 ° 0.022
55 6.0 0.237 0 87 575 718 718 348 1066 4.066 0244  0.021
6.0 © 6.5 0.237 0 87 6.25 762 762 - 348 1110 3.873 0232 0020
6.5 7.0 0.237 0 87 6.75 805 805 348 1153 3.697 0222 0019
7.0 7.5 0.237 0 87 7.25 849 843 348 1197 3.536 0212 0018
75 8.0 0.237 0 87 7.75 892 892 348 1240 3.389 0203 0.017
8.0 8.5 0.237 0 87 8.25 936 936 348 1284 3.254 0.195 0017
8.5 9.0 0.237 0 87 8.75 979 979 348 1327  3.130 0.188  0.016
9.0 9.5 0.237 0 87 9.25 1023 1023 348 1371 3.014 0.181  0.015
9.5 10.0 0.237 0 87 9.75 1066 1066 348 1414 2.907 0.174 0.015
10.0 10.5 0.237 0 87 10.25 1110 1110 348 1458 2.807 0.168  0.014
10.5 11.0 0.237 0 87 10.75 1153 1153 348 1501 2.714 0.163  0.014
11.0 11.5 0.237 0 87 11.25 1197 1197 348 1545 2.627 ‘0.158 0.013
115 12.0 0.237 [¢] 87 11.75 1240 1240 348 1588 2.545 0.153  0.013
12.0 12.5 0.237 0 87 12.25 1284 1284 348 1632 . 2.468 0.148  0.013
12,6 13.0 0.237 0 87 12.75 1327 1327 348 1675 2.396 0.144  0.012
13.0 135 0.237 0 87 13.25 1371 1371 348 1719 2.328 0.140  0.012
135 14.0 0.237 0 87 13.75 1414 1414 348 1762 2.264 0.136  0.012
14.0 _ © 145 0.237 0 87 14.25 1458 1458 . 348 1806 2.203 0132 0.011
145 15.0 0.237 0 87 1475 1501 1501 348 1849 2145 0129 0.011
15.0 15.5 0.237 0 87 15.25 1545 1545 348 1893 2.090° 0.125 0.011
15.5 16.0 0.237 0 87 16.75 1588 1588 348 1936 2.038 0122 0.010
16.0 16.5 0.237 0 87 16.25 1632 1632 348 1980 1.988 0.119 0.010
16.5 17.0 0.237 o] 87 16.75 1675 1675 348 2023 1.942 0.116  0.010
17.0 17.5 0.237 "] 87 17.25 1719 . 1719 348 2067 1.897 0.114  0.010
17.5 18.0 0.237 0 87 17.75 1762 1762 348 2110 1.854 0.111 0.009
18.0 18.5 0.237 0 87 18.25 1806 1806 348 21563 1.813 0.109  0.009
18.5 19.0 0.237 0 87 18.75 1849 1849 348 2197 1.773 0.106  0.009
19.0 19.5 0.237 0 87 19.25 1893 1893 348 2240 1.736 0.104  0.009
19.5 20.0 0.237 o] 87 19.75 1936 1936 348 2284 1.700 0.102  0.009
20.0 20.5 0.237 0 87 '20.25 1980 1980 348 2327 1.665 0.100  0.009
205 21.0 0.237 0 87 20.75 2023 2023 348 2371 1.632 0.098 0.008
21.0 215 0.237 0 a7 21.25 2067 2067 348 2414 1.600 0.096 0.008
21.5 220 0.237 0 87 21.75 2110 2110 348 2458 1.569 0.094 0.008
22.0 22.5 0.237 0 87 2225 2154 2154 348 2501  1.540 0.092 0.008
22.5 23.0 0.237 0 87 22.75 2197 2197 347 2545 1.511 0.091 0.008
230 235 0.237 0 87 23.25 2241 2241 347 2588 1.484 0.089  0.008
235 240 0.237 0 a7 23.75 2284 2284 347 2632 1.457 0.087 0.007
240 245 0.237 0 87 24,25 2328 2328 347. 2675 1.432 0.086  0.007
24.5 25.0 0.237 0 87 24.75 2371 2371 347 2719, 1.407 0.084 0.007
25.0 255 -2393 25.25 2393 347 2740 #NUM! #NUMI
255 26,0 -2393 25.75 2393 347 2740 #NUMI #NUMI

26.0 26.5 -2393 26.25 2393 347 2740 #NUMI #NUMI

PAS11 707 Leachate\SC-I8 Conacfidation 12th St Landfill refined 8-5-08.ds  &/82008
©2007 RMT, inc. Al righta reserved
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS - Leachate Generation
Classical Method Exlsting Reslduals Total change in void height 0.650 in
: Void Ratio 2 Landfill Area 1.79 acre
Date August 6, 2008 Sat Density 87 pcf ]Tolal Leachate Volume 31,608 gal |
identification 12th St Landfill - Existing Residuals, Lift 3 (5-10") w 0.83 ) :
Gs 2.23 Time Rate of Consolidation
{nput . . Drainage Length 12.5 ft
Units E Eor Sl Prlmary Settlement Results c(v) 0.02 ftr2/day
Shape sq 8Q, Cl, CO, or RE Surcharge = 435 Ib/ftr2 Avg. Degree of Time  Volume Flowrate
B= 280 ft [ Primary Settlement = S 7.611n ] Consotlidatios Tv (years) (gal) (pallyear)
= 280 ft : - B 1% 0.00008 0.002 316 184,590
D= oft Overburden * . Relocated Reslduals .. . . ) 10% 0.00785 0.168 3,161 18,812
P= K 87 pcf.- .. -3ulk Density: 87 pef: | ’ 20% 0.0314 - 0.672 . 6,322 9,406
Dw = 00 ft - Sft.. L "T_hii:_kﬁess 5f - . 30% 0.0707 1.513° 9,482 - 6,266
r= 1 131 psf “rs . Cover 0 psf . o 40% 0.126 2.697 12,643 4,688
’ 666 psf - - ..~ dded Stress’ 435 psf - . 50% 0.197 4.217 . - 15,804 3,748
oL R ’ 60% 0.286 6.122 18,965 | 3,098
. . Time Avg. Degred of Volume . ‘Flowrate .* . - 70% 0.403 8626 . 22,126 : 2,565
Lift Time (weeks) (years) _ Tv * " Consolidation (gal).  (galfyear). o . 80% 0.567 12.136- 25,286 2,084
. 0.001 4.67E-05 0.77% 244 243782 - 0% 0.848 18.151° 28,447 1,567
3 1 0.019178 0.000896 3.38% 1,068 55,667 : " 9%% 1.781 38.121 31,292 821
4 2 0.038356 .0.001792 4.78% 1,510 . 39,363
Cover 4 0.076712 0.003584 6.76% 2,135 27,834 . Secondary Consolidation Results
0.423 0.019763 15.86% 5,014 11,853 C(alpha) 0.018
0.923 0.043123 - 23.43% 7,406 8,024 Layer Thickness (ft) 25
10  0.4672 74.41% 23,518 2,352 Secondary Settlement (in) 54
40  1.8688 99.19% 31,353 784
1.076 0.050271 25.30% 7,997 7,432
Depth to Soil Layer Change in
Top Bottom Ccl{1+e) Cr/(1+e) sigmam' gamma zf sigmac sigmazo' deltasigma sigmazf strain Seltlement Void Height
(ft) (ft) (1b/ftA2) (Ib/ftA3) (ft) . (Ib/ft’2)  (b/t*2)  (Ib/tA2) (1b/fth2) (%) (in) {in)
0.0 0.0 87
0.0 05 0.237 0 87 0.25 588 588 435 1023 5.702 0.342 0.029
0.5 1.0 0.237 0 87 0.75 631 631 435 1066 5.395 0.324 0.028
1.0 : 1.5 0.237 0 87 1.25 675 675 435 1110 5121 0307 0.026
1.5 ’ 2.0 0.237 ] 87 1.75 718 718 435 7 1153. 4.874 0292 0.025
20 - .25 0.237 0 87. 225 762 762 435 1197 4.650 0.278  0.024
2.5 : - 3.0 0.237 o 87 2.75 805 805 . 43 1240 4.446 0267 0.023
3.0 35 0.237 0 87 3.25 849 849 435 . 1284 - 4.259 0256 0.022
3.5 4.0 0.237 0 87 3.75 892 892 © 435 1327 4.087 ° 0245 0.021
4.0 45 0.237 0 87 425 936 936 435 1371 3.929 0.238  0.020
45" 5.0 0.237 0 87’ 475 979 979. 435 1414° 3.783 0.227 ° 0.019
5.0 55 0.237 0 87 5.25 1023 1023 435 1458 3.648 0.219 '0.019
5.5 " 6.0 0.237 0 87 575 1066 1066 435 1501 - 3.522 0211 0.018
6.0 6.5 0.237 0 87 6.25 1110 1110 435 16545 3.404 0204 . 0017
6.5 7.0 0.237 0 87 6.75 1153 1153 435 1588 3.294 0198 0.017
7.0 75 0.237 0 87 7.25 1197 1197 435 1632  3.191 0.191 0.016
7:5 . 8.0 0.237 0 87 7.75 1240 1240 435 1675 3.094 0.186 0.016
8.0 . 8.5 0237 o] 87 8.25 1284 1284 435 1719 3.003 0.180 0.015
85 . 9.0 0.237 0 87 - 875 1327 1327 435 1762 2.917 0175 0.015
9.0 9.5 0.237 [o] 87 '9.25 1371 - 13714 435 1806 2.836 0.170  0.015
.9.5 10.0 0.237 1] 87 9.75 1414 1414 435 1849 2.760 0.166  0.014
10.0 10.5 0.237 0 87 10.25 1458 1458 435 1893 2.687 -0.161  0.014
10.5 11.0 0.237 0 87 10.75 1501 1501 435 1936 2.618 0.157  0.013
11.0 11.5 0.237 o] 87 11.25 1545 1545 435 1980 2553 - 0.163 0.013
1.5 12.0 0.237 0 87 11.75 1588 1588 435 2023 2.491 0.149 . 0.013
12.0 125 0.237 0 87 1225 1632 1632 435 2087 2.431 0146 0012
125 13.0 0.237 0 87 12.75 1675 1675 435 2110 2375 0142 0.012
13.0 13.5 0.237 0 87 13.25 1719 1719 435 2153 2.321 0139  0.042
135 14.0 0.237 0 87 13.75 1762 1762 . 435 2197 2269 0.136  0.012
14.0 14.5 0.237 o] 87 14.25 1806 1806 435 2240 2220 0.133  0.011
14.5 15.0 0.237 0 87 14.75 1849 1849 435 2284 2173 0.130 0011
15.0 15.5 0.237 0 87 15.26 1893 1893 435 2327 2127 0128 0.011
15.5 16.0 0.237 0 87 15.75 1936 1936 435 2371 2.084 0.125  0.011
16.0 16.5 0.237 0 87 16.25 1980 1980 434 2414 2042 0.123  0.010
16.5 17.0 0.237 0 87 16.75 2023 2023 434 2458 2.002 0120 0010
17.0 17.5 0.237 o 87 17.25 2067 2067. 434 2501 1.964 0118  0.010
17.5 18.0 0.237 1] 87 17.75 2110 2110 - 434 2545 1926 0.116  0.010
18.0 18.5 0.237 0 87 18.25 2154 2154 434 2588 1.891 0.113°  0.010
18.5 19.0 0.237 o] a7 18.75 2197 2197 434 2631 1.856 0111 0.010
18.0 19.5 0.237 0 87 19.25 2241 2241 434 2675 1.823 0.109  0.009
19.5 20.0 0.237 0 87 19.75 2284 2284 434 2718 1.791 0.107  0.009
20.0 20.5 0.237 0 87 20.25 2328 2328 434 2762 1.760 0106  0.009
20.5 21.0 0.237 0 87 20.75 2371 2371 434 2805 1.730 0.104  0.009
21.0 215 0.237 o] 87 21.25 2415 2415 434 2849 1.701 0.102  0.009
21.5 22.0 0.237 0 87 21.75 2458 2458 434 2892 1.673 0.100  0.009
220 22.5 0.237 0 87 22.25 2502 2502 434 2935 1.646 0.099  0.008
225 23.0 0.237 0 87 22.75 2545 2545 434 2979 1.619 0.097 . 0.008
23.0 235 0.237 "] 87 23.25 2589 2589 434 3022 1.594 0.096  0.008
235 24.0 0.237 0 87 23.75 2632 2632 433 3066 1.569 0.094 0.008
24.0 24.5 0.237 0 a7 24.25 2676 2676 . 433 3109 1.545 0.093° 0.008
245 25.0 0.237 0 87 2475 2719 2719 433 3163 1.522 0.091 0.008
25.0 255 2741 25.25 2741 433 3174 #NUM! #NUMI

PA51170TLeachata\SC-8 Consclidstion 121h St Landhll safined 8-5-08 xis 8572008
© 2007 RMT, Inc. Al rights reserved.




SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS

Leachate Generation

Classical Method Exlsting Residuals Total change in void height 0.453 in
Void Ratio 2 Landfill Area 0.97 acre
Date August 6, 2008 Sat Density 87 pcf [Total Leachate Volume 11,922 gal |
Identification 12th St Landfill - Existing Residuals, Lift 4 (10-15") w 0.83
Gs 223 Time Rate of Consolidation
Input Drainage Length 125/
Units E EorSI Primary Settlement Results c{v) 0.02 ft*2/day
Shape sq $Q, Cl, CO, or RE Surcharge = 435 Ibiftr2 Avg. Degres of Time Volume  Flowrate
B= 210 ft | Primary Seltlement = 5.30 in | Consolidatioi Tv (years)  (gal) (galiyear)
L= 210 ft . 1% 0.00008 0.002 119 69,626
D= 0 ft Overburden Relocated Residuals 10% 0.00785 0.168 1,192 7,096
P= k 87 pcf Julk Density 87 pof 20% 0.0314 0672 2,384 3,548
Dw = 100 ft 10 ft Thickness 5 ft 30% 0.0707 1.513 -3,577 2,364
r 1 131 psf Cover 0 psf 40% 0.126 2697 4,769 1,768
1001 psf dded Stress 435 psf 50% 0.197 4.217 5,961 1,414
. 60% 0286 6.122 7,153 1,169
Time Avg. Degree of Volume  Flowrate 70% 0403 8626 8,346 968
Lit Time (weeks) (years) Tv ~ Consolidation (gal) (gallyear) - 80% 0.567 12,136 9,538 786
0.001 4.67E-05 0.77% 92 91,953 90% 0.848 18.151 10,730 591
4 1 0.018178 0.000896 - 3.38% 403 - 20,997 99% 1.781 38.121 11,803 310
Cover 3 0.057534 0.002688 5.85% 697 . 12,123
0.404 0.018875 15.50% 1,848 4,575 S dary Consolidation Result
0.904 0.042235 23.19% 2,765 - 3,058 C(alpha) 0.018
10 04672 74.41% 8,871 887 Layer Thickness (ft} 25
40  1.8688 99.19% " 11,826 296 Secondary Settlement (in) 54
1.057 0.049383 25.08% 2,990 2,828
Depih lo Soil Layer Change in
Top Bottom Ccl{1+e} Cr/{1+e) sigmam' gamma zt sigmac' sigma zo' dellta sigma sigmazf  strain Settleament Void Height
(ft) (ft) (Ib/ftA2) {IbHt*3) (ft) (Ib/ft~2)  (Ib/ftr2) (Ib/ftA2) (Ib/ftA2) (%) - (in) (in)
0.0 0.0 87
0.0 0.5 0.237 0 87 0.25 1023 1023 435 1458 3.648 0218 0.019
0.5 1.0 0.237 0 87 0.76 1066 1066 435 1601 3.522 0.211 0.018
1.0 15 0.237 [} 87 1.25 1110 1110 435 1545 3.404 0.204 0.017
1.5 20 0.237 0 87 178 1153 1153 435 1588 3.294 0.198 0.017
2.0 25 0.237 0 87 225 1197 1197 435 1632 3.191 0.191 0.016
25 3.0 0.237 0 87 275 1240 1240 435 1675 3.094 0.186 0.016
3.0 35 0.237 0 87 3.25 1284 1284 435 1719 3.003 0.180 0.015
35 4.0 0.237 0 87 3.75 1327 1327 435 1762 2918 0.175 0.015
40 4.5 0.237 0 a7 4.25 1371 1371 435 1806 2.837 0.170  0.015
4.5 5.0 0.237 0 87 4,75 1414 1414 435 1849 2760 0.166  0.014
5.0 5.5 0.237 0 87 525 1458 1458 435 1893 2.688 0.161 0.014
55 6.0 0.237 0 87 575 1601 1501 435 1936 2.619 0.157 0.013
6.0 6.5 0.237 0 87 6.25 1545 1545 435 1880 2.553 0.153 0.013
6.5 7.0 0.237 0 87 6.75 1588 1588 435 2023 2491 0.149 0.013
7.0 7.5 0.237 0 87 7.25 1632 1632 435 2067 2.432 0.146 0.012
75 8.0 0.237 o 87 7.76 1675 1675 435 2110 2.375 0.143 0.012
8.0 8.5 0.237 0 87 8.25 1719 1719 435 2154 2.321 0.139 0.012
8.5 9.0 0.237 0 87 8.75 1762 1762 435 2197 2.270 0.136 0.012
9.0 9.5 0.237 0 87 9.25 1806 18086 435 2241 2221 0.133 0.011-
9.5 10.0 0.237 0 87 9.76 1849 1849 435 2284 21473 - 0.130 0.01
10.0 10.5 0.237 0 87 10.25 1893 1893 435 ‘2327 2128 ° 0128 0.011
10.5 11.0 0.237 0 87 10.75 1936 1936 435 2371 2.084 0.125 0.011
11.0 11.5 0.237 0 87 11.25 1980 1980 435 2414 2.043 0.123 0.010
11.5 120 0.237 0 87 11.75 2023 2023 435 2458 ~2.003 0.120 0.010
12.0 -12.5 0.237 o} 87 12.26 2067 2067 434 - 2501 1.964 0.118 ~ 0.010
125 13.0 0.237 0 87 12.75 2110 . 2110 . 434 2545 1.927 0116 0010
13.0 135 0.237 0 87 13.25 2154 2154 434 2588 1.891 0.113 - 0.010
135 14.0 0.237 0 87 1375 2197 . 2197 434 2632 1.856 0.111 0.010
14.0 145 0.237 0 87 -. 14.25 2241 2241 434 2675 1.823 0.109 0.009
145 15.0 0.237 0 87 14.75 2284 2284 434 2718 1.791 0.107 0.009
15.0 165 0.237 0 87 156.25 2328 2328 434 2762 1.760 0.106 0.009
15.5 16.0 0.237 0 87 16.75 2371 2371 434 2805 1.730 0.104 0.009
16.0 16.5 0.237 0 87 16.25 2415 2415 434 2849 1.701 0.102 0.009
16.5 17.0 0.237 0 87 16.75 2458 2458 434 2892 1.672 0.100 0.009
17.0 17.5 0.237 0 87 17.25 2502 2502 434 2935 1.645 0.099 0.008
17.5 18.0 0.237 0 87 17.75 2545 2545 433 2979 1.618 0.097 0.008
18.0 18.5 0.237 0 87 18.25 2588 2589 433 3022 1.593 0.096 0.008
18.5 19.0 0.237 1] 87 18.75 2632 2632 433 3065 1.568 0.094 0.008
18.0 19.5 0.237 0 87 19.25 2676 2676 433 3109 1.544 0.093 0.008
19.5 20.0 0.237 0 87 19.75 2719 2719 433 3152 1.521 0.091 0.008
20.0 20.5 0.237 0 87 20.25 2763 2763 433 3196 1.498 0.090 0.008
205 21.0 0.237 0 87 20.75 2806 2806 433 3239 1.476 0.089 0.008
210 21.5 0.237 0 87 21.25 2850 2850 432 3282 1.454 0.087 .0.007
215 220 0.237 0 87 21.75 2893 2893 432 3326 1.433 0.086 0.007
220 225 0.237 0 87 22.25 2937 2937 432 3369 1.413 0.085 0.007
225 23.0 0.237 [} 87 2275 2980 2980 432 3412 1.393 0.084 0.007
23.0 235 0.237 0 87 23.25 3024 3024 432 3455 1.374 0.082 0.007
235 240 0.237 0 87 23.75 3067 3067 431 3489 1.355 0.081 0.007
240 24:5 0.237 0 87 24.25 3111 3111 431 3542 1.336 0.080 0.007
245 250 0.237 0 87 2475 3154 3154 431 3585 1.318 0.079 0.007
250 25,5 -3176 2525 3176 431 3607 #NUMI H#NUMI
255 26.0 -3176 25.75 3176 431 3607 #NUM! #NUM|
PAS1ITONL hate\SC. 12th 611 8508y &/B2008

© 2007 RMT, Inc. Al righls reserved.




SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation
Classical Method ExIsting Residuals Total change in void height 0.318 in
Void Ratio 2 Landfill Area 0.39 acre
Date August 6, 2008 Sat Density 87 pcf Total Leachate Volume 3371 gal |
Identification 12th St Landfill - Existing Residuals, Lift 5 (15-20") w 0.83 -
Gs 223 Time Rate of Consolidation
Input ’ Drainage Length 125 fl
Units E Eor S8l Primary Settisment Results c(v) 0.02 ft*2/day
Shaps sq SQ, Cl, CO, or RE Surcharge = 435 |bAtr2 Avg. Degree of Time Volume  Flowrale
B= 130 ft [ Primary Settlement = 3.73 in ] Consolidatiol Tv {years) (gal) (gallyear)
= 130 ft 1% 0.00008 0.002 34 19,686
D= ot Overburden Relocated Residuals 10% 0.00785 0.168 337 2,008
= k 87 pcf 3ulk Density 87 pcf 20% 0.0314 0.672 674 1,003
Dw = 100 ft 15 ft Thickness 5 ft 30% 0.0707 1.513 1,011 668
r= 1 131 psf Cover 0 psf 40% 0.126 2.897 1,348 500
1436 psf dded Stress 435 psf 50% 0.197 4.217 1,685 400
. 60% 0.286 6.122 2,023 330
Time Avg. Degree of Volume Flowrate 70% 0.403 8.626 2,360 274
Lift Time (waeks) (years) Tv Consolidation (gal) (galfyear) 80% 0.567 12.136 2,697 222
0.001 4.67E-05 0.77% 26 25,998 90% 0.848 18.151 3,034 167
Cover 2 0.038356 0.001792 4.78% 161 4,198 9%% 1.781 38.121 3,337 88
’ 0.385 0.017987 15.13% 510 | 1,325 .
0.885 0.041347 22.94% 773 . 874 S dary C lidation Results
10 04672 74.41% 2,508 251 . C(alpha) 0.018
40  1.8688 99.19% 3,344 84 L Layer Thickness (ft) 25
1.038 0.048495 24.85% . 838 - 807 Secondary Settlement (in) 54
Depth to Soil Layer. : K : . : : - Change-in
Top Botiom " Ccl(1+e) Cri(1+e) sigmam' - gamma 2f sigma ¢ sigmazo' deltasigma sigmazf strain Setlement Void Height
(ft) (f) . - (Ib/ta2) (Ib/fr3) () (I/ith2) - (Ib/fr2)  (Ib/ft2) © (b)Y (%) (in) (in)
0.0 00" 87
0.0 0.5 0.237 0 87 0.25 1458 1458 435 1893 2.688 0.161 0.014
0.5 1.0 0.237 0 87 0.75 1501 1501 435 1936 2.619 0.157 0.013
1.0 1.5 0.237 0 87 1.25 1545 1545 435 1980 2.554 0.153 0.013
1.5 20 0.237 0 87 1.75 1588 1588 435 2023 2.492 0.149 0.013
2.0 25 0.237 0 87 2.25 1632 1632 435 2067 2.432 0.146 0.012
25 3.0 0.237 [0} 87 2.75 1675 1675 435 2110 2.376 0.143 0.012
3.0 3.5 0.237 0 87 325 1719 1718 435 2154 2322 0.139 0.012
35 4.0 0.237 0 87 3.75 1762 1762 435 2197 2.270 0.136 0.012
4.0 4.5 0.237 0 87 4.25 1806 1806 435 2241 2.221 0.133 0.011
4.5 5.0 0.237 0 87 475 1849 1849 435 2284 2174 0.130 0.011
50 55 0.237 0 87 5.25 1893 1883 435 2328 2129 0.128 0.011
55 6.0 0.237 0 87 5.75 1936 1936 435 2371 2.085 0.125 0.011
6.0 6.5 0.237 0 87’ 6.25 1980 1980 435 2414 2043 0.123 0.010
6.5 7.0 0.237 Q 87 6.75 2023 2023 435 2458 2.003 0.120 0.010
7.0 75 0.237 0 87 7.25 2067 2087 435 2501 1.964 0.118 0.010
7.5 8.0 0.237 a 87 7.76 2110 2110 434 2545 1.927 0.116 0.010
8.0 8.5 0.237 0 87 8.25 2154 2154 434 2588 1.891 0.113 0.010
8.5 9.0 0.237 0 87 8.75 2197 2197 434 2631 1.856 0.111 0.010
9.0 9.5 0.237 o] 87 9.25 2241 2241 434 2675 1.823 0.109 0.009
9.5 10.0 0.237 0 87 9.75 2284 2284 434 2718 1.790 0.107 0.009
100 10.5 0.237 0 87 10.25 2328 2328 434 2762 1.759 0.106 0.009
10.5 11.0 0.237 0 87 10.76 2371 2371 434 2805 1.728 0.104 0.009
11.0 1.5 0.237 0 87 11.25 2415 2415 433 2848 1.699 0.102 0.009
115 12.0 0.237 0 87 11.75 2458 2458 433 2891 1.670 0.100 0.009
120 12.5 0.237 0 87 12.25 2502 2502 433 2935 1.643 0.099 0.008
125 13.0 0.237 0 87 1275 2545 2545 433 2978 1.616 0.097 0.008
13.0 135 0.237 1] 87 13.25 2589 2589. 432 3021 1.580 0.095 0.008
13.5 14.0 0.237 [¢] 87 13.76 2632 2632 432 3064 1.564 0.094 0.008
14.0 14.5 0.237 o] 87 14.25 2676 2676 432 3108 1.540 0.092 0.008
14.5 15.0 0.237 0 87 14.75 2719 2718 431 . 3151 1.516 0.091 0.008
16.0 15.5 0.237 0 87 15.25 2763 2763 431 3194 1.482 0.090 0.008
15.5 : . 160 0237 0 87- 1575 2808 2806 - 431 3237.- 1.470 0.088 0008
16.0 "16.5 0.237 0 87 16.25 2850 2850 . 430 3280 1.447 0.087 0.007
16.5 17.0 0.237 0 87 16.75 2893 2893 430 3323 1.426 0.086 0.007
17.0 17.5 0.237 0 87 17.26 2937 2937 429 3366 1.405 0.084 0.007
17.6 18.0 0.237 0 87 17.76 2980 2980 429 3409 1.384 0.083 0.007
18.0 18.5 0.237 0 87 18.25 3024 3024 428 3452 1.364 0.082 0.007
185 19.0 0.237 0 87 18.75 3067 3067 428 3495 1.344 0.081 0.007
19.0 19.5 0.237 0 87 19.25 3111 3111 427 3538 1.325 0.080 0.007
19.5 20.0 0.237 0 87 19.75 3154 3154 427 3581 1.306 0.078 0.007
20.0 205 0.237 0 87 20.25 3198 3198 426 3624 1.288 0.077 0.007
20.5 21.0 0.237 0 87 20.75 3241 3241 426 3667 1.270 0.076 0.007
21.0 215 0.237 0 87 21.25 3285 3285 425 3710 1.252 0.075 0.006
21.5 220 0.237 0 87 21.75 3328 3328 424 3763 1.235 0.074 0.006
22.0 225 0.237 0 87 22.25 3372 3372 424 3795 1.218 0.073 0.006
225 23.0 0.237 0 87 22.75 3415 3415 423 3838 1.202 0.072 0.006
23.0 235 0.237 0 87 23.25 3459 3459 422 3881 1.186 0.071 0.006
235 24.0 0.237 0 87 23.75 3502 3502 421 3924 1.170 0.070 0.006
240 245 0.237 0 87 - 2425 3546 3546 421 3966 1.154 0.069 0.006
245 25.0 0.237 0 87 2475 3589 3589 420 4009 1.139 0.068 0.006
25.0 25.5 -3611 25.25 3611 419 4030 #NUMI #NUMI
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS : ~ Leachate Generation
Classical Method o . Existing Reslduals Total change in'void height 0.165 in
. Void Ratio 2 Landfill Area 1.84 acre
Dats August 6, 2008 Sat Density 87 pef |Total L eachate Volume 8257 gal - |
Identification 12th St Landfill - Existing Residuals, Cover (3’ thick) w 0.83 .
Gs 223 Time Rate of Consolidation
Input Drainage Length 125 ft
Units E Eor Sl Primary Settlement Results - c{v) 0.02 ft*2/day
Shape sq SQ, Cl, CO, or RE Surcharge = 393 (bftr2 Avg. Degree of Time  Volume Flowrate
B= 285 ft [ Primary Seltlement = 1.93 in ] Consolidatiol Tv (years)  (gal) (galfyear)
= 285 fl 1% 0.00008 0.002 83 48,222
= 0 ft Overburden Relocated Residuals 10% 0.00785 0.168 826 . 4,914
= k 87 pcf Cover Soil 131 pcf 20% 0.0314 0.672 1,651 2,457
Dw = 100 ft 20 ft Thickness 3 ft 30% 00707 1513 . 2477 1,637
r= 1 131 psf 0 psf 40% 0.126 2697 3,303 1,225
1871 psf dded Stress 393 psf 50% 0.197 4.217 4,129 979
60% 0286 6.122 4,954 809
Time Avg. Degree of Volume  Flowrate 70% 0.403 B8.626 5,780 670
(years) Tv Consolidation (gal} (galfyear) 80% 0.567 12.136 6,606 544
0.001 4.67E-05 0.77% 64 63,686 90% 0.848 18.151 7,432 409
0.3466 0.016193 . 14.36% 1,186 3,421 99% 1.781 38.121 8,175 214
0.8466 0.039553 22.44% 1,853 2,189
10 04672 74.41% 6,144 614 Secondary Consolldation Results
40  1.8688 99.19% 8,191 205 * C(alpha) 0.018
0.9996 0.046701 24.38% 2,014 2,014 Layer Thickness (ft} 25
Secondary Settlement (in) 54
Depth to Soil Layer Change in
Top Bottom Cc/(1+e) Cri/{1+e) sigmam' gamma zf sigma ¢’ sigma zo' delta sigma sigmazf  strain Settlement Void Height
{ft) {ft) (Ib/ftA2) (Ib/ftA3) (ft) (Io/fth2)  (Ib/ftA2)-  (Ibftr2) (Ib/ftA2) (%) (in) (in)
0.0 0.0 87 : -
0.0 05 0.237 0 87 0.25 1893 1893 393 2286 1.942 0.117  0.010
05 1.0 0.237 0 87 0.75 1936 1936 393 2329 1.902 0.114  0.010
1.0 1.5 0.237 0 87 1.25 1980 1980 . 393 2373 1.864 0.412 0010
1.5 20 0.237 0 87 1.78 2023 2023 - 393 2416 1.827 0.110 0.009
20 2.5 0.237 0 87 225 2067 2067 393 . 2460 1.792 0.108 -0.008
2.5 3.0 0.237 0 a7 275 2110 2110 393 .- 2503 " 1.758 0105 . 0.009
3.0 35 0.237 0 a7 3.25 2154 2154 393 2547 1.725° ° 0.104_  0.009
35 4.0 0.237 0 87 3.75 2197 2197 393 © 2590 - 1.694 0.102 . 0.009
4.0 4.5 0.237 0 a7 425 2241 2241 393 2634 1.663 0.100  0.009
45 5.0 0.237 0 87 4.75 2284 2284 393 2677 1.634 0.098  0.008
5.0 55 0.237 0 87 525 2328 2328 393 2721 1.608 0.096  0.008
55 6.0 0.237 0 87 5.7 2371 2371 393 2764 1.578 0.095 0.008
6.0 6.5 0.237 0 87 6.25 2415 2415 393 2808 1.552 0.093  0.008
6.5 7.0 0.237 0 a7’ 6.75 2458 2458 393 2851 1.526 0.092 0.008
7.0 7.5 0.237 [ 87 7.25 2502 2502 393 2895 1.502 0.090  0.008
7.5 8.0 0.237 0 87 7.75 2545 2545 393 2938 1.478 0.089 0.008
8.0 8.5 0.237 0 87 8.25 2589 2589 393 2982 1.455 0.087 0.007
8.5 9.0 0.237 0 87 8.75 2632 2632 393 3025 1.432 0.086  0.007
9.0 9.5 0.237 0 87 9.25 2676 2676 393 3069 1.410 0.085 0.007
95 10.0 0.237 0 87 975 2719 2718 393 3112 1.389 0.083  0.007
10.0 10.5 0.237 0 87 10.25 2763 2763 393 3156 1.369 0.082 0.007
105 11.0 0.237 "] 87 10.75 2806 2806 393 3199 1.349 0081 0.007
11.0 11.5 0.237 4] 87 11.25 2850 2850 393 3243  1.329 0.080 0.007
11.5 12.0 0.237 0 87 11.75 2893 2893 393 3286 1.310 0079 0.007
12.0 12.6 0.237 0 87 1225 2937 2937 393 3330 1.292 0.078  0.007
125 13.0 0.237 0 87 1275 2080 2980 393 3373 1.274 0.076  0.007
13.0 13.5 0.237 0 a7 13.25 3024 . 3024 . 393 3417 1.257 ‘0.075 0.008
135 14.0 0.237 1] 87 . 1375 3067 - 3067 393 3460 1.240 0.074 - 0.006
14.0 14.5 0.237 1] 87 14.25 3111 3111 393 . 3503 1.224 0.073  0.008
14.5 15.0 0.237 0 87 14.75 3154 3154 393 3547 1.208 0072 0.006
15.0 15.5 0.237 0 87 1525 3198 3198 393 3590 1.192 0072 0.006
165 16.0 0.237 0 87 15.75 3241 3241 393 3634 1.177 0.071 0.006
16.0 16.5 0.237 0 a7 16.25 3285 3285 393 3677 1162 0.070 0.008
16.5 17.0 0.237 0 87 16.75 3328 3328 393 3721 1.148 0069  0.006
17.0 17.6 0.237 0 a7 17.26 3372 3372 392 3764 1.133 0.068  0.0086
17.5 18.0 0.237 1] 87 17.75 3415 3415 392 3808 1.120 0.067 0.006
18.0 18.5 0.237 0 a7 18.25 3459 3459 392 3851 1.106 0.066 0.006
18.5 19.0 0.237 0 87 18.75 3502 3502 392 3895 1.093 .0.066  0.006
18.0 19.5 0.237 0 87 19.25 3546 3546 392 3938 1.080 0.065 0.006
18.5 20.0 0.237 0 87 19.75 3589 ° 3589 392 3981 1.067 0.064 0.005
20.0 20.5 0.237 0 87 2025 3633 3633 392 4025 " 1.055 0.063  0.005
20.5 - 210 0.237 o] 87 20.75 3676 3676 392 4068 1.043 0.063 0005
21.0 21.5 0.237 o] 87 21.25 3720 3720 392 4112 1.03t 0.062. 0.005
215 22.0 0.237 o] 87 - 2175 3763 3763 392 4155 1.020 0.061 0.005
220 225 0.237 0 87 22.25 3807 3807 392 4199  1.009 0.061  0.005
22,5 23.0 0.237 0 87 2275 3850 3850 392 4242 0.998 0.060 0.005
23.0 23.5 0.237 1] a7 23.25 3894 3894 392 4286 0.987 0.059  0.005
235 24.0 0.237 0 a7 23,75 3937 3937 392 4329 0976 0.059 0.005
24.0 24.5 0.237 0 87 24.25 3981 3981 392 4372 0.966 0.058 0.005
245 25.0 0.237 0 87 24.75 4024 4024 392 4416 0.956 0.057 0.005
25.0 25.5 -4046 2525 4046 391 4437 #NUMI #NUM!
25.5 26.0 -4046 25.75 4046 391 4437 #NUMI #NUMI
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS ) _ Leachate Generation
Classical Method C Existing Residuals Total change in void height 0.247 In
Void Ratio 2 Landfill Area 2.93 acre
Date August 6, 2008 - Sat Density 87 pcf [Etm Leachate Volume 19,636 gal ]
Idéntification . 12th St Landfill - Relocated Residuals Lift 2 {1-5") ’ W 0.83 i R L
accounts for only - Gs 2.23 - Time Rate of Consolidation
Input Initial Drainégé' Length 25 ft
Units E EorSl Primary Settlemént Resuits . - T efv) 0.02 -ft*2/day . :
Shape sq SQ, Cl, CO, or RE Surcharge = 348 IbAtr2 " Avg. Degree of Time  Volume . Flowrate
B= 360 ft | Total Settlement = 2.89 in | Consolidatiot Tv (years) (gal) (gallyear)
L= 360 ft : 1% 0.00008  0.000 196 2,866,928
D= oft Overburden Relocated Residuals 10% 0.00785 0.007 1,964 292,171
P= k 87 pcf Ik Density 87 pcf 20% 0.0314 0.027 3,927 146,086
Dw = 100 ft 0 ft rhickness 4 ft 30% 0.0707 0.061 5,891 97,321
r= 1 0 psf Cover 0 psf 40% 0.126 0.108 7,855 72,811
0 psf ed Stress 348 psf 50% 0.197 0.169 9,818 58,212
60% 0.286 0.245 11,782 48,116
Drainage Time Avg. Degree of Volume Flowrate 70% 0403 0.345 13,746 39,838
Lift Length (ft). Time (weeks) (years) Tv Consolidation  {gal) . (gallyear) 80% 0.567 0.485 15,709 32,360
25 0.001 0.001168 3.86% 757 757,252 90% 0.848 0.726 17,673 24,342
2 5 2 0.038356 '(_)_.0112 11.94% 2,345 61,135 99% 1781 1525 19,440 12,749
3 75 3 0.057534 0.007467 ’ 9.75% 1,915 33,278 ’
4 10 4 0076712  0.0056 - BA44% 1658 21,615 Secondary Consolidation Results
Cover 10 6 0.115068  0.0084. -10.34%  2,031. - 17,648 . - C(alpha) 0.018
10 : 046 003358 - 20.68% 4,080 8827 - Layer Thickness (ft) 1
10 ) 0.96 0.07008 . 2987% ~ 58667 6,110 Secondary Settiement (in) 0.216
10 10 0.73 - 86.62% 17,009 . 1,701 o . o
10 40 2.92 99.94% - 19,625 491
10 1.113 0.081249 . 32.16% 6,316 . 5,675 - L
Depth to Sail Layer M : i . : Change in
Top Bottom Ccl(1+e) Cr/(1+e} sigmam' gamma zf sigmac' sigmazo' deltasigma sigmazf  strain Settlement Void Height
(ft) . {ft) {Ib/ft*2) (Ib/ftA3) (ft) (Ib/ft*2)  (Ib/ft*2) (Ib/ftr2) (IbAtr2) (%) (in) (in) .
0.0 0.0 87 ] -
0.0 0.5 0.237 0 87 0.25 22 22 348 370 29.162 1.750 0.149
05 1.0 0.237 0 87 0.75 65 65 348 413 18,999 1.140 0.097
1.0 1.5 -87 . 1.25 87 348 435 #NUMI #NUMI  #NUMI|
15 2.0 -87 1.75 87 348 435 #NUM! #NUMI  #NUM!
20 2.5 -87 225 87 348 435 #NUMI  #NUMI  #NUM!
2.5 3.0 -87 275 87 ' 348 435 #NUMI . #NUMI  #NUM!I
130 . 35 -87 3.26 87 . 348 435 #NUMI - -ENUMI #NUMI
35 4.0 ) -87 3.75 87 348 - 435-#NUMI - #NUMI* #NUM!
40 = 45 -87 425 a7 © 348 435 #NUMI #NUMI. - #NUMI
45 5.0 © 87 475 87 348 435 #NUMI.  #NUMI"  #NUMI
50 5.5 -87 5.25 87 = 348 435 #NUMI ~ #NUM]  #NUMI
5.5 : 6.0 -87 5.75 87 348 435 #NUML  #NUMI  #NUM!
6.0 6.5 -87 - 6.25 87 348 435 #NUM! #NUMI™ “#NUMI
6.5 7.0 -87 6.75 87 348 435 #NUM! #NUMI  #NUMI
7.0 7.5 - 87 7.25 87 348 435 #NUMI 7~ #NUMI  #NUMI
75 8.0 -87 175 87 348 435 #NUML- #NUMI  #NUM!
8.0 8.5 -87 8.25 87 348 435 #NUMI #NUML #NUM!
8.5 9.0 -87 8.75 87 348 435 #NUMI #NUMI  #NUM!
9.0 9.5 -87 9.25 87 348 435 #NUMI #NUMI  #NUMI
9.5 10.0 -87 9.75 87 348 435 #NUMI #NUMI  #NUM!
10.0 10.5 -87 10.25 87 348 435 #NUMI #NUMI  #NUM!
10.5 11.0 -87 10.76 87 348 435 #NUMI #NUMI - #NUM!
11.0 11.5 -87 11.25 87 348 435 #NUM! #NUMI  #NUMI
1.5 12.0 -87 11.75 87 - 348 435 #NUM! #NUME  #NUMI
120 12.5 -87 12.25 87 348, 435 “#NUM! #NUM!  #NUMI
12.5 13.0 -87 12.75 87 348. 435 #NUM! #NUME  #NUMI
13.0 13.5 -87 13.25 87 348 435 #NUM! #NUML  #NUMI
135 14.0 -87 13.75 87 348 435 #NUMI . #NUM!  #NUMI -
14.0 14.5 -87 . 14.25 ) 87. 348 435 #NUM!| #NUMI- #NUMI
145 15.0 -87 14,75 87 348 435 #NUMI #NUME  #NUMI
15.0 15.5 -87 15.25 87 348 435 #NUMI #NUML  #NUMI
155 16.0 -87 16.76 : 87 348 435 #NUMI #NUM!I  #NUMI
16.0 . 16.5 -87 16.25 : 87 348 435 #NUMI #NUMI #NUMI
16.5 17.0 -87 16.75 87 . 348 435 #NUMI #NUMI  #NUMI
17.0 17.5 -87 17.256 87 348 435 #NUMI #NUMI  #NUMI
17.5 18.0 -87 17.75 87 348 435 #NUMI #NUMI  #NUMI
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation
Classical Method Existing Reslduals Total change in void height 0.684 in
Vold Ratio 2 Landfill Area 1.79 acre
Date August 6, 2008 Sat Density 87 pcf [Total Leachats Volume 33,237 gal ]
Identification 12th St Landfill - Relocated Residuals Lift 3 (5-10%) w 0.83
Gs 2.23 Time Rate of Consolidation
Input Initial Drainage Length 5 ft
Units E Eor Sl Primary Settlement Resuits ’ c(v) 0.02 ft*2/day
Shape sq SQ, Cl, CO, orRE Surcharge = 435 |b/ftA2 . Avg. Degree of : Time  Volume Flowrate
B= 280 ft I Total Settlement = 8.01 in ] Consolidatiol Tv (years) (gal) {gallyear)
L= 280 ft R 1% 0.00008 0.000 332 1,213,160
D= oft Overburden Relocated Resldyals 10% 0.00785 0.027 3,324 123,634
P= k 87 pcf Ik Density 87 pef - 20% 0.0314 0.108 6,647 61,817
Dw = 100 ft oft Thickness 5f 30% 0.0707 0.242 9,971 41,182
r= 1 0 psf Cover 0 psf 40% 0.126 0.432 13,295 30,810
0 psf ed Stress 435 psf 50% 0.197 0.675 16,619 24,633
60% 0.286 0.979 19,942 20,361
Drainage Time Avg. Degree of Volume Flowrate 70% 0.403 1.380 23,266 16,858
Lift Length (ft) Tirme (weeks) (years) Tv Consolidation  (gal) (gal/year) 80% 0.567 1.942 26,590 13,694
5 0.001 0.000292 1.93% 641 640,873 90% 0.848 2.904 29,914 10,300
3 7.5 1 0.019178 0.002489 5.63% 1,871 97,561 99% 1.781 6.099 32,905 5,395
4 10 2 0.038356  0.0028 5.97% 1,985 51,740
Cover 10 4 0.076712  0.0056 8.44% 2,807 36,586 Secondary Consolidation Resuits
10 0.423 0.030879 19.83% 6,590 15,580 C(alpha) 0.018
10 0.923 0.067379 29.29% 9,735 10,547 Layer Thickness (ft) 5
10 10 073 86.62% 28,790 2,878 Secondary Settlement (in) 1.08
10 . 40 292 99.94% 33,217 830
10 1.076 0.078548 31.62% 10,511 . 9,769
Depth to Soil Layer T : Change in
Top Bottom Ccl(1+e) Cr/(1+e) sigmam' gamma z« sigmac' sigmazo' deltasigma sigmazf strain Settlement Void Height
(R) (fl) (IbAA2)  (IbMr3) (R (IbA2)  (bf1*2)  (Ib/ftA2) (Ib/iA2) (%) (in) _(in)
0.0 0.0 87
0.0 0.5 0.237 0 87 0.25 22 22 435 457 31.337 1880 0.161
05 . 1.0 0.237 .0 87 0.75 65 65 435 500 20.965 1.258  0.107
1.0 1.5 0.237 0 87 1.25 109 109 435 544 16.566 0.994 0.085
1.5 20 0.237 ‘0 87 1.76 152 152 435 587 13.894 0.834  0.071
20 2.5 0.237 0 87 2.25 196 196 435 631 12.043 0723  0.062
25 3.0 0.237 0 87 2.75 239 - 239 435 674 10.664 0.640 0.055
3.0 3.5 0.237 0 87 3.25 283 283 - 435 718 " 9.588 0.575 0.049
35 40 0.237 0 87 3.75 326 326 435 761 8.721 0.523 0.045.
40 - 45 0.237 0 87 4.25 370 3700 .. 435 - 805 8.005 0.480  0.041
45 5.0 0.237 0 87 . 4.75 413 . 413 T 435 848 7.402 0.444  0.038
50 . 55 -435 5.25 435 435 870 #NUMI  #NUMI  #NUMI
55 6.0 -435 5.75 435 - 435 870 #NUMI  #NUMI  #NUM!
80 .65 < -435 6.25 435 . 435 870 BNUMI  #NUMI - #NUMI
65 _ AT . -435 6.75 435 435 870 #NUMI #NUM!I  #NUMI
70 . - 15 . -435 7.25 " 435 435 870 #NUMI #NUMD  #NUMI
75 8.0 ' -435 .1.75 435 T 435 870 #NUMI #NUM! #NUM!
8.0 8.5 -435 8.25 - 435 435 870 #NUM! #NUMI - #NUMI
85 9.0 -435 8.75 435 435 870 #NUM! #NUMI  #NUMI
9.0 9.5 -435 9.25 435 435 870 #NUMI #NUMI  #NUM!
9.5 10.0 -435 8.75 435 435 870 #NUMI #NUMI - #NUMI
10.0 10.5 -435 10.25 435 435 870 #NUMI #NUM!I  #NUMI
10.5 11.0 -435 10.75 435 435 870 #NUM! #NUM!  #NUMI
11.0 11.5 -435 11.25° 435 435 870 #NUMI #NUM!  #NUML
115 12.0 -435 11.75 435 435 870 #NUMI #NUMI  #NUM!
12.0 12.5 -435 12.25 435 435 870 #NUM! #NUMI  #NUMI
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation
Classical Method Existing Reslduyals Total change in void height 0.927 in
Void Ratio 2 Landfill Area 0.97 acre
Date August 6, 2008 Sat Density 87 pcf [Total Leachate Volume 24,406 gal |
Identification 12th St Landfill - Relocated Residuals Lift 4 (10-15") . w 0.83 ’ ) ’ "
’ Gs 2.23 o .Time Rate of Consolidation
Input o - Initial Drainage Length 75t
Units E Eor$S! Primary.Settlefrient Results - Coe(v) 0.02 ft*2/day
Shape sq SQ, CI, CO, or RE " Surcharge = 435 [biftA2 Avg. Degree of Time - Volume Flowrate
B= 210t |-~ Total Settlement = 1085in . | Consolidatiol Tv (years)  (gal) (gallyear)
L= 210 ft . o : j . 1% 0.00008 0.001 244 395918
D= oft Overburden Relocated Reslduals 10% 0.00785 0.060 2,441 40,348
p= k 87 pcf Ik Density 87 pcf 20% 0.0314 0.242 4,881 20,174
Dw= 100 ft 0ft Thickness 5 ft 30% 0.0707 0.545 7,322 13,440
r= 1 0 psf Cover 0 psf 40% 0.126 0971 9,762 10,055
0 psf ed Stress 435 psf 50% 0.197 1.518 12,203 8,039
: 60% 0.286 2.204 14,644 6,645
Drainage Time Avg. Degree of Volume Flowrate 70% 0.403 3.105 17,084 5,502
Lift Length (ft) Time (weeks) (years) Tv Consolidation  (gal) (galfyear) 80% 0.567 4.369 19,525 4,469
75 0.001 0.00013 1.28% 314 313,726 90% 0.848 6.534 21,965 3,362
4 10 1 0.019178  0.0014 4.22% 1,030 563,729 99% 1.781 13.723 24,162 1,761
Cover 10 3 0.057534  0.0042 7.31% 1,785 31,020
10 0.404 0.029492 19.38% 4,729 11,706 Secondary Consolidation Results
10 0.904 0.065992 28.99% 7,075 7,826 C(alpha) 0.018
10 10 0.73 86.62% 21,140 2,114 Layer Thickness (ft) 10
10 40 292 99.94% 24,391 610 - Secondary Settlement (in) 2.16
10 1.057 0.077161 31.34% 7,650 7,237
Depth to Soil Layer - : - B ] ] } : R Change in
Top:. .~ = .. Bottom , - Ccf(1+e) Cr/(1+e) 'sigmam’' -~  gamma zf' - ‘sigmac’. sigmazo'. deltasigpma- sigmazf - strain Sefflement .Vold Height
) RO C(IbIR2) T (Ib/ftA3) (ft) (IbtA2) - (bA2) " (IbtA2) - (IbAA2) (%) (in) (in)
0.0 : 0.0- : 87 . ’ :
0.0 0.5 0.237 0 87 0.25 22 - 22 435 457 31.337 1.880  0.161
05 1.0 0.237 0 87 0.75 65 65 435 500 20.965 1.258 0.107
1.0 1.5 0.237 0 87 1.25 109 109 435 544 16.566 0.994 0.085
1.5 2.0 0.237 0 87 1.75 152 152 435 587 13.894 0.834 0.071
20 25 0.237 0 87 225 196 196 435 . 631 12.043 0.723 0.062
25 3.0 0.237 0 87 275 239 238 435 674 10.664 0.640 0.055
3.0 35 0.237 0 87 3.25 283 283 435 718 .9.588. 0.575 0.049
35 4.0 0.237 0 87 3.75 326 326 - 435 761 ‘8721 0523 0.045
40 4.5 0.237 0 87 4.25 370 435 805 8.004 0.480 ° 0.041
4.5 5.0 0.237 0 87 4.75 413 435 848. 7.401 - 0.444  0.038
50 . . 585 0.237 0 87 5.25 457 435 892 6.886 . 0413 0035
55 © . 80 0237 0 87  .575 500 © .. 435 . 935, 6.440°: 0386  0.033
6.0 : .65 0237 0 87 1 6.25; 544 . - 435 979" - 0363  0.031
6.5 R X1 0.237 -0 87 : ; 587 - - 435 '0.342- © 0.029
7.0 . - 15 0.237 0 87" 631 435 - . 0324 0028
S 15 - 80 0.237 0 87 674 435 0.307  0.026
8.0 " - . BS 0.237 0 87 718 435° 0293  0.025
8.5 90 0.237 0 87 761 -435 0.279 0.024
9.0 9.5 0.237 0 87 805 435 . . 0.267 0.023
9.5 10.0 0.237 0 87 848 435 1283 4.259 0.256 0.022
10.0 10.5 -870 435 1305 #NUMI #NUM!  #NUM!
10.5 11.0 -870 435 1305 #NUM! #NUM!  #NUM!
11.0 115 -870 435 1305 #NUM! #NUMI  #NUM!
11.5 12.0 -870 435 1305 #NUMI #NUMI  #NUMI
12.0 125 .-870 434 1304 #NUMI #NUMI  #NUMI
12.5 13.0 -870 434 1304 #NUM! #NUM!  #NUMI
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation
Classical Method ExIsting Reslduals Total change in void height 1.067 in
Void Ratio 2 Landfill Area 0.39 acre
Date August 6, 2008 Sat Density 87 pcf [Total Leachaté Volume 11,295 gal |
Identification 12th St Landfill - Relocated Residuals Lift 5 (15-20') w’ 0.83 ’
Gs 2.23 Time Rate of Consolidation
tnput tnitial Orainage Length et
Units E Eor Sl Primary Settlement Results c(v) 0.02 ft*2/day
Shape sq SQ, Ci, . CO, or RE Surcharge = 435 1b/ftr2 Avg. Degree of Time  Volume Flowrate
B= 130 ft [Totai Seflement = 124870 -~ . | Consolidatior Tv (years)  (gal) (gallyear)
L= 130 ft . I L 1% 0.00008 ' 0.001 113 103,069
D= 0ft Overburden  Relocated Residuals . P 10% 0.00785 0.108. 1,130 10,504
P= k 87'pef -~ tk Denslty 87 pef T 20% 00314 0430, ~ 2259 - 5252
Dw= 100 ft oft Thickness 5f . 30% 0.0707" ' 0.968 3,389 3,499
r= 1 opst - . Cover 0 psf. 40% 0126 1.728 4,518 2,618
: 0 psf ed Stress 435 psf : . 50% 0.197 2.699 5,648 2,083
60% 0.286 3.918 8,777 1,730
Drainage Time Avg. Degree Volume Flowrate 0% 0.403 5.521 7,907 1,432
Lift Length (ft) Time (weeks) (years) Tv  onsolidatic (gal) (gallyear) 80% 0.567 7.767 9,036 1,163
10 0.001 0.000073 0.96% 109 108,896 90% 0.848 11.616 10,166 875
Cover 10 2 0.038356  0.0028 5.97% 674 17,583 99% 1.781 24.397 11,182 458
10 0.385 0.028105 18.92% 2,137 5,550
10 0.885 0.064605 28.68% 3,240 3,661 Secondary Consolidation Results
10 10 0.73 86.62% 9,784 978 C(alpha) 0.018
10 40 292 9994% 11,288 282 Layer Thickness (ft) 15
10 1.038 0.075774 31.06% 3,508 3,380 Secondary Settlement (In) 3.24
Depth to Soil Layer ’ Change in
Top Bottom Ccl(1+e) Cr/(1+e) sigmam' gamma zf sigmac' sigmazo' deltasigma sigmazf strain Settlement Void Height
() {ft) . (Ib/it2)  (Ib/A3) (i) (Ib/ftA2)  (Ib/ft"2)  (Ib/MA2)  (biith2) (%) (in) (in)
0.0 0.0 87
0.0 0.5 0.237 0 87 0.25 22 22 435 457 31.337 1.880 0.161
0.5 10 0.237 0 87 Q.75 65 85 435 500 20.965 1.258 0.107
1.0 - 15 0.237 0 87 1.26 109 109 . 435 544 16.566 0,994 0.085
1.5 2.0 0.237 0 87 1.76 152 152 435 587 13.894 0.834 0.071
2.0 2.5 0.237 0 87 2.25 196 196 435 631 12.043 0.723 0.062
25 3.0 0.237 0 87 2.75 239 239 435 674 10.664 0.640 0.055
3.0 3.5 0.237 0 87 3.25 283 283 435 718 9.588 0.575 0.049
3.5 4.0 0.237 D 87 375 326 326 435 761 . B.720 0523 0.045
4.0 45 0.237 0 87 4.25 370 370 435 .805 8.004 0.480 0.041
4.5 50 0.237 ] 87 475 413 443 435 848 7.400 0.444 0.038
5.0 55 0.237 0 87 5.25 457 457 435 892 6.884 0.413 0.035
5.5 6.0 - 0.237 0 87 5,75 500 500 435 935 6.438 0.386 0.033
6.0 6.5 0.237 0 87 6.25 544 544 435 . .78 6.047 0363 0.031
65 - 7.0 0237 0 87 675 587 587 435 1022 5702 © 0342 0.029
7.0 7.5 0.237 0 87 7.25 631 631 435 ' 1065 5.395 0.324 '0.028
7.5 . 8.0 0.237 0 87 7.75 674 674 434 1109 5.119 0.307 0.026
8.0 85  0.237 0 87 8.25 718 718 434 . 1152 4.871 0292 0025
8.5 9.0 0.237 0 87 . 8.75 761 761 434 1195 4645 ° 0279 0.024
9.0 9.5 0.237 0 87 9.25° 805 805 434 1239 4440 0.266 0.023
9.5 10.0 0.237 0 87 9.75 848 848 434 1282. 4.252 . 0,255 0.022
10.0 10.5 0.237 0 87 10.25 892 892 434 1326 4.080 -0.245 0.021
10.5 11.0 0.237 0 87 10.756 935 - 935° 434 1369 3.920 0.235 0.020
11.0 11.5 0.237 0 87 11.25 979 979 433 1412 3.773 - 0.226 0.019
11.5 12.0 0.237 0 87 11.75 1022 1022 433 . 1455 3.638 0218 0.019
12.0 12.5 0.237 0 87 12.25 1066 1066 433 1499 3.509 0.211 0.018
12.5 13.0 0.237 0 a7 12.75 1108 1109 . 433 - 1542 3.390 0.203 0.017
13.0 13.5 0.237 0 87 13.25 1163 1153 432 1585 3.278 0.197 0.017
13.56 14.0 0.237 Q 87 13.75 1196 1196 432 1628 3.174 0.190 0.016
14.0 14.5 0.237 0 87 14.25 1240 1240 432 1672 3.076 0.185 0.016
14.5 15.0 0.237 0 87 14.75 1283 1283 431 1715 2.983 0.179 0.015
15.0 15.5 -1305 15.26 1305 431 1736 #NUM! #NUM!  #NUM!
16.5 16.0 -1305 15.75 1305 431 1736 #NUMI #NUMI #NUM!
16.0 16.8 -1305 16.25 1305 430 1735 #NUML ENUML  #NUMI
16.5 17.0 -1305 16.756 1305 430 1735 #NUMI #NUML  #NUMI
17.0 17.5 -1305 17.25 1305 ‘429 1734 #NUMI #NUMI - #NUMI
17.6 18.0 -1305 17.75 1305 429 1734 #NUMI #NUMI  #NUMI
18.0 18.5 -1305 18.256 1305 428 1733 #NUMI #NUMI - #NUMI
185 . 19.0 -1305 18.75 1305 428 1733 #NUMI #NUMI  #NUML
19.0 19.5 -1305 19.25 1305 427 1732 #NUMI #NUMI  #NUMI
19.5 20.0 -1305 19.75 © 1305 427 1732 #NUMI #NUMI  #NUM!
200 205 . -1305 20.25 1306 426 1731 #NUML HNUME  #NUMI
20.5 21.0 -1305 20.75 1305 426 1731 #NUMI #NUM!  #NUMI
21.0 215 -1305 21.25 1305 425 1730 #NUML #NUMI  #NUMI
215 22.0 -1305 21.75 1305 424 1729 #NUMI #NUME #NUML
220 225 -1305 2225 1305 424 1729 #NUMI #NUM!  #NUMI
22.5 23.0 -1305 22,75 1305 423 1728 #NUMI #NUMI - #NUMI
23.0 23.5 -1305 23.25 1305 422 1727 #NUMI #NUMI  #NUMI
23.5 24.0 -1305 23.75 - 1305 421 1726: #NUMI  ~ #NUMI  #NUMI
24.0 245 -1305 24,25 1305 421 1726 #NUMI #NUMI  #NUMI
245 25.0 -1305 2475 1305 420 1725 #NUMI #NUMI  #NUMI
250 25.5 -1305 25.25 1305 . 419 1724 #NUM! #NUM!
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS Leachate Generation
Classical Method Existing Residuals Total change in void height 1.003 in
Void Ratio 2 Landfill Area 1.84 acre
Date August 6, 2008 Sat Density 87 pcf {Total Leachate Volume 50,101 gal
Identification 12th St Landfill - Relocated Residuals, Cover (3' thick)’ w 0.83 '
Gs 2.23 Time Rate of Consolidation
Input Drainage Length 10 ft
Units E EorS| Primary Settiement Results c(v) 0.02 ft*2/day
Shape sq SQ, Cl, CO, or RE Surcharge = 393 h/fth2 Avg. Degree of Time  Volume Flowrate
B= 285 ft [ Total Setllement = 1174 In ] Consolidatior Tv (years)  (gal) (gallyear)
= 285 ft 1% 0.00008 0.001 501 457,176
= 0 ft Overburden .. Relocated Reslduals 10% 0.00785 0.108 5,010 46,591
= k 87 Cover Soil Density 131 pef 20% 0.0314  0.430 10,020 23,296
Dw = 100 ft 0 Thickness 3 ft 30% 0.0707 0.968 15,030 15,519
r= 1 0 0 psf 40% 0.126 1.726 20,041 11,611
0 Added Stress 393 psf 50% 0.197 © 2.699 25,051 9,283
60% 0.286 . 3.918 30,061 7,673
Time Avg. Degree Volume Flowrate 70% 0.403 5521 35,071 6,353
(years) Tv  ‘onsolidatic (gal) (gallyear) 80% 0.567 7.767 40,081 5,160
0.001 0.000073 0.96% 483 483,022 80% 0.848 11.616 45,091 3,882
0.3466 0.025302 17.95% 8,993 25,845 99% 1.781 24.397 49,600 2,033
0.8466 0.061802 28.05% 14,054 16,601
10 0.73 86.62% 43,398 4,340 Secondary Consolidation Results
40 292 99.94% 50,071 1,252 C(alpha) 0.018
0.9996 0.072971 30.48% 15,271 15,278 Layer Thickness (ft) 20
Secondary Settlement (in) 432
Depth to Soil Layer Change in
Top Bottom Cc/(1+e) Cr/(1+e) sigmam' gamma zf slgmac' sigmazo' deltasigma sigmazf  strain  Settlement Void Height
(ft) (ft) (Ib/fiA2)  (Ib/t"3) (it) (Ib/ft*2)  (b/ftr2)  (Ib/ftA2) (Ib/ft~2) (%) (in) (in)
0.0 0.0 87 .
0.0 0.5 0.237 0 87 0.25 22 22 393 415 30.344 1.821 0.156
0.5 1.0 0.237 0 87 0.75 65 65 393 458 20.063 1.204 0.103
1.0 1.5 0.237 0 87 1.25 109 109 393 502 15,738 °© 0.944 0.081
1.5 2.0 0.237 0 87 1.756 152 152 393 545 13.131 0.788 0.067
20 2.5 0.237 0 87 2.25 196 196 393 589 11.334 0.680 0.058
25 3.0 0.237 0 87 2.75 239 239 393 632 10.002 0.600 0.051
3.0 3.5 0.237 0 87 3.25 283 283 393 676 8.968 0.538 0.046
35 4.0 0.237 0 87 3.75 326 326 393 : 719  8.137 0.488 0.042
40 45 0.237 v} 87 425 370 370 393 763 7.453 0.447 0.038
45 5.0 0.237 0 87 475 413 413 393 806 6.879 0413 0.035
5.0 55 0.237 0 87 5.25 457 457 393 850 6.390 0.383 0.033
55 6.0 0.237 0 87 575 500 500 393 893 5.967 0.358 0.031
6.0 6.5 0.237 0 87 6.25 544 544 393 937 5.598 - 0.338 0.029
6.5 7.0 0.237 0 87 6.76 587 587 393 880 5.273 0.316 0.027
10 7.5 0.237 0 87 7.25 631 631 393 1024 4985 - 0.299 0.026
75 8.0 0.237 0 87 7.75 674 674 383 1067 4,728 . 0.284 0.024
8.0 - 8.5 0.237 4] 87 8.25 718 718 . 393 1111 4494 ° 0270 0.023
85 90 0237 o 87 8.75 761 761 393 1154  4.284 0257  0.022
9.0 9.5 0.237 0 87 9.25 805 805 .393 1198 4.092 ' 0.246 0.021
95 - 10.0 0.237 0 87 9.76 848 848 393 1241 3.918 0.235 0.020
10.0 10.5 0.237 0 87 10.25 892 892 393 1285 3.757 0.225 0.019
10.5 11.0 0.237 0 87 10.75 935 935 393 1328 3.610 0.217 0:018
11.0 11.5 0.237 0 87 11.25 979 T 979 393 1372 3.473 0.208 0.018
11.5 12.0 0.237 0 87 11.75 1022 1022 393 1415  3.347 0.201 0.017
120 12.5 0.237 0 87 12.256 1066 1066 393 1459  3.230 0.194 0.017
12.5 13.0 0.237 0 87 12.75 1109 1108 393 1602 3.120 0.187 0.016
13.0 13.5 0.237 0 87 13.25 1163 1153 393 1646 3.018 0.181 0.015
13.5 14.0 0.237 0 87 13.75 1196 1196 393 1589 2,922 0.175 0.015
14.0 14.5 0.237 0 87 14.25 1240 1240 393 1632 2.832 0.170 0.015
14.5 15.0 0.237 0 87 14.75 1283 1283 393 1676 2.748 0.165 0.014
15.0 15.5 0.237 0 87 15.26 1327 © 1327 393 1719 2.668 0.160 0.014
15.5 16.0 0.237 0 87 15.76 1370 1370 393 1763 2,593 0.156 0.013
16.0 16.5 0.237 0 87 16.25 1414 1414 393 1806 2.522 0.151 0.013
16.5 17.0 0.237 0 87 16.75 1457 1457 393 1850 2.455 - 0.147 0.013
17.0 17.5 0.237 0 87 17.25 1501 1501 392 1893 2.391 0.143 0.012
17.5 18.0 0.237 0 87 17.75 1544 1544 392 1937 2331 0.140 0.012
18.0 18.5 0.237 0 87 - 18.25 1588 1588 392 1980 2.273 0.136 0.012
185 ’ 19.0 0.237 4] a7 18.75 1631 1631 © 392 2024 2.218 0.133 0.011
18.0 19.5 0.237 0 87 19.25 1675 1675 392 2067 2.166 . 0.130 0.011
19.5 20.0 0.237 0 87 19.75 1718 1718 392 2110 2,116 0.127 0.011
20.0 20.5 -1740 20.25 1740 392 2132 #NUMI #NUMI  #NUM!
20.5 21.0 -1740 20.75 1740 392 2132 #NUMI #NUMI  #NUMI
21.0 21.5 -1740 21.25 1740 392 2132 #NUMI #NUM!  #NUMI
215 22.0 -1740 21.75 1740 392 2132 #NUML #NUMI  #NUMI
220 225 -1740 22,25 1740 392 2132 #NUMI #NUMI  #NUMI
225 23.0 -1740 22,75 1740 392 2132 #NUM! #NUMI  #NUMI
23.0 23.5 -1740 23.25 1740 392 2132 #NUM! #NUM! - #NUMI
23.5 240 -1740 23.75 1740 392 2132 #NUMI #NUMI  #NUMI
24,0 245 -1740 24.25 1740 392 2132 #NUMI #NUMI  #NUMI
245 25.0 -1740 24.75 1740 392 2132 #NUMI #NUMI . #NUMI
25.0 25.5 -1740 25.25 1740 391 2131 #NUM! #NUMI

P:511707W eachate\SC-38 Conuofidation 12th St Landlil refined 8-5-08 xis  8/6/2008
© 2007 RMT, Inc. All rights reserved.



file://P:/5n

12th Street Landfill - Otsego Township, Michigan
Leachate Discharge and Settlement Analysis

Residual

Lift Thickness (ft)
0 0
1 0
5
2 5
10
3 10
15
4 15
20
Cover (3' thick) 0
20

By: S. Jorgensen Date: 5/14/08

Area (sf)
155327.1
155327.1
100142.1
100142.1
55727.5
55727.5
28789.1
28789.1
5313.8
155327.1
5313.8

Checked: H. Hinke Date: 5/21/08

Area (ac) Avg Area (ft) Avg. Area (ac) Avg. Sqrt (ft)

3.56582
3.56582
2.298946
2.298946
1.279327
1.279327
0.660907
0.660907
0.121988
3.56582
0.121988

156327 .1
127734.6
77934.8
42258.3
17051.45

80320.45

3.57

2.93

1.79

0.97

0.38

1.84

394

357

279

206

131

283
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Reference Files

SSREFO188

SSREFD28$
$SREFO388
SSREFO48%
$SSREFO5SS
$SREFO68S
$SREFO788
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SSREFO9SS
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Logical Names
REFILN
REF2LN
REF3LN
REF4LN
REFSLN
REF6LN
REF7LN
REFBLN
REFOLN
REF10LN

‘wbs ggle's

Levels

REFILV
REF2LV
REF3LV
REF4LV
REFS5SLV
REF6LV
REF7LV
REF8LV
REFSLYV
REF10LV
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